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NOVEL FUSED HETEROCYCLES AND USES THEREOF 
Reld of the invention 

5 The present invention relates to novel ftised heterocycles, their pharmaceutical 

compositions and methods of use. Jn addition, the present invmtion relates to therapeutic 
methods for the treatment and prev^tion of cancers. 

Background of the invention 

10 One sub-class of anti-cancer drugs now used extensively in the clinic (taxanes, vinca-^ 

alkaloids) are directed at microtubules and block the cell division cycle by interfering with 
normal assembly or dissassembly of the mitotic spindle (see Qbabner, B. A., Ryan, D. P., Paz- 
Ares, L, Garcia-Carbonero, R., and Calabresi, P: Antineoplastic agents. In Hardroan, L G., 
Limbird, LE., and Oilman, A. G., eds. Goodman and Gihnan's The Pharmacologicdl Basis of 

15 Therapeutics, 10^ edition, 2001, The MacGraw-Hill Companies, Ihc). Taxol® (paclitaxel), one 
of the most effective drugs of tiiis class, is a microtubule stabilizer. It intaferes with the normal 
growth and shrinkage of microtubules thus blocking cells in the metaphase of mitosis. Ivfitotic 
block is often followed by slippage into the next cell cycle without havmg propedy divided, and 
eventually by ^optosis of these abnormal cells (Blagosklonny, M.V. and Fojo, T.: Molecular 

20 effects of paclitaxel: myflis and reality (a critical review). Ira J Cancer 1999, 83:151-156.) 

Some of the side effects of treatment wi4i paclitaxel are neutropenia and p^r^h^ 
neuropathy. Paclitaxel is known to cause abnormal bundling of microtubules in mterphase cells. 
In addition, some tumor types are refiactoiry to treatm^t with paclitaxel, and pfllier tumors 
become insensitive during treatment Paclitaxel is also a substrate for the rnulti-drug resistaiice 

25 pump,P-glycoprotem((seeChabnerei;a/.,2001). 

Thus, there is a need for effective anti-^mitotic agents that are more specific and have 
fewer side effects than anti-microtubule drugs, and dso for ag^ts fliat are effective against 
taxane-resistant tumors. 

Kinesins are a large family of molecular motor proteins, which use the energy of ATP • 

30 hydrolysis to move in a stepwise manner along microtubules. For a review, see Sablih, EP.: 
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Kinesins and microtubules: their structures and motor mechanisms. Curr Opm Cell Biol 1000, 
12:35-41 and Schie^ W. R. and Howard^ J.: Conformational changes during Idnesin motUity. 
CurrOpinCellBiol200l,13:19'2S. 

Some members of this family transport molecular cargo along microtubules to the sites in 
5 the cell where they are needed. For example, some kinesins bind to vescicleis and transport them 
for long distances along microtubules in axons. Several family members are mitotic kinesins, as 
they play roles in the reorganization of microtubules that estabhshes a bipolar niitotic spindle. 
The mmus ends of the microtubules originate at the centrosomes, or spindle poles, whilst the plus 
ends bind to the kinetochore at the centromeric region of each chromoisome. Thus the mitotic 

10 spindle lines up the chromosomes at met£5)hase of mitosis and coordinates their movement apart 
and into individual daughter cells at anaphase and telophase (cytokinesis). See Alberts, B., Bray, 
D., Lewis, J., Raflf, M., Roberts, K., and Watson, J. D., Mol^ular Biology of the Cell, 3"^ edition. 
Chapter 1 8, The Mechanics of Cell Division, 1994, Garland Publishing, Lie. New York 

HsEgS (Accession X85137; see Blangy, A., Lane HA., d'Heron, P., Harper; M., BCress, 

15 M. and Nigg, EA.: Phosphorylation by p34cdc2 regulates spindle association of human Eg5, a 
kinesin-related motor essential for bipolar spindle formation in vivo. Cell 1995, 83(7): 1 159- 
1 169) or, KSP, is a mitotic kinesin whose homologs in many organisms have been showii to be 
required for centrosome separation in the prophase of mitosis, and for the assembly of a bipolar 
mitotic spindle. For a review see Kashina, A.S., Rogers, G.C., and Scholey, JAt: The bimC 

20 family of kinesins: essential bipolar mitotic motors driving caitrosome separation. Bzbc/iew 

BiophysActa 1997, 1357:257-271. Eg5 forms a tetrameric motor, and it is Ihou^t to cross-link 
micTQtubules and participate in their bundling (Walczak, C. R, Vemos, L, Mitchison, T. J., 
Karsenti, E., and Heald, R.: A model for the proposed foles of different microtubule-based motor 
proteins in establishing spindle bipolarity. Curr Biol 199%, 8:903-913). Several reports have 

25 mdicated that inhibition of Eg5 function leads to met^hase block in which cells display 
monastral spindles. Recently an Eg5 faihibitor called monastrol was isolated in a cell-based 
screen for mitotic blockers (Mayer, T.U.> K^oor, T. M., Haggarty, S King, R.w., Schreiber, 
S.L., arid Mitchison, T. J.: Small molecule inhibitw of mitotic spindle bipolarity identified in a 
phenotype-based screen. &iewce 1999, 286: 971-974). 
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Monastrol treatment was shown to be specific for Eg5 over kinesin heavy chain, another 
closely related motor with different functions (May^ et al, 1999). Monastrol blocks the release 
of ADP from the Eg5 motor (Maliga, Z,, Kapoor, X M., and Mitchison, T J.: Evidence that 
monastrol is an allosteric inhibitor of the mitotic kinesin Eg5. Chem & Biol 2002, 9: 989-996 and 
5 DeBonis, S., Simoxre, J.-P., Crevel, L, Lebeau, L, Skoufias, D. A., Blangy, A., Ebel, C, Gms, P., 
Cross, R., Hackney, D. D., Wade, H., and Kozielski, R: Interaction of the mitotic mhibitor 
monastrol with human kinesin Eg5. Biochemistry 2003, 42: 338-349) an important step in the 
catalytic cycle of kinesm motor proteins (for review, see Sablin, 2000; Schief and Howard, 
2001). Treatment vwtfa monastrol was also shown to be reversible and to activate the mitotic 

10 spindle checkpoint which stops the progress of the cell division cycle until all the DNA is in 
place for appropriate division to occur (Kapoor, T.M., Mayer, T. U., Coughlin, M. L.^ and 
Mitchison, TJ.: Probing spindle assembly mechanisms with monastrol, a small molecule 
inhibitor of the mitotic kinesin, Eg5. J Cell Biol 2000, 150(5): 975-988). Recent reports also 
indicate that mhibitors of Eg5 lead to apoptosis of treated cells and are effective against several 

15 tumor cell lines and tumor models (Mayer et al.^ 1999). 

Although Eg5 is thought to be necessary for mitosis in all cells, one report indicates that it 
is over-expressed in tumor cells (Intemational Patent Application WO 01/3 1335), suggesting that 
tiiey may be particularly sensitive to its inhibition. Eg5 is not presait on the microtubules of 
interphase cells, and is targeted to microtubules by phosphorylation at an early point in mitosis 

20 (Blangy et al, 1995). See also; Sawin, K. E. and Mitchison, T J.: Mutations in the kinesin-like 
protein Eg5 dismpting localization to the mitotic spindle. Proc Natl Acad Sci USA 1995, 92(10): 
4289-4293, thus monastrol has no detectable effect on microtubule arrays in interphase cells 
^ayer et al., 1 999). Anothw report suggests that Eg5 is involved in neuronal development in 
the mouse, but it disappears from neurons soon after birth, and thus EgS inhibition may not 

25 produce the periph^al neuropathy associated with treatment wifli paclitaxel and oth^ anti- 
microtubule drugs (Ferhat, L., Expression of tiie mitotic motor protein EgS in postmitotic 
neurons: implications for neuronal development. JNeurosci 1998, 18(19): 7822-7835). Herein 
we describe the isolation of a class of specific and potent inhibitors of EgS, expected to be useftd 
in the treatment of neoplastic disease. 
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Summary of the invention 

In accordance with the present invention, the applicants have hereby discbvCTed novel 
5 compounds which possess cell-cycle inhibitory activity and are accordingly useful for their anti- 
cell-proliferation activity (such as anti-cancer) and are therefore useful in methods of treatment of 
diseases having cell-proliferation activity in human or animal subjects. In addition to novel 
compounds the present invention also includes pharmaceutical compositions containing such 
compounds and to the use of such compounds in the manufacture of medicaments having an 

10 anti-ceU proliferation effect in human or animal subjects. The invention also relates to processes 
for the manufacture of said compounds. 

The present invention includes phsarmaceutically acceptable salts or pro 
compounds. Also in accordance with tibe present invention applicants provide pharmaceutical 
compositions and a method to use such compounds in fhe.treatment of cancer. 

15 Such properties are expected to be of value in the treatment of disease states associated 

with cell cycle and cell proliferation such as cancers (solid tumors and leukemias), 
fibroproliferative and differentiative disorders, psoriasis, Aeumatoid arthritis, Kaposi's sarcoma, 
haemangioma, acute and chronic nephropa&ies, atheroma, atherosclerosis, arterial restenosis, 
autoinmnme diseases, acute and chronic inflammation, bone diseases and ocular diseases with 

20 retinal vessel proliferation. 



25 



30 
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Detaflcd description of the inventinn 



In a first embodiment, tiie present invention provides a novel compound having structural 
formula (Q: 




m= 0,1,2 
n=0,l 



10 



15 



20 



wherein, 

AisC=0,CH2.orS02; . 

B represents optionally substituted alkyl, optionally substituted alkenyl, optionally 
substituted alkynyl, optionally substituted aryi, optionally substituted cycloalkyl, or optionaUy 
substituted heterocycle; 

D is O or N wherein 6 is optionally substituted witii one R*, whereinNis optionany 
substituted with one or more R», and when n is 0 and m is not 0, R" is attached direcfly to B; 

R' and R^ in combination form a fused 5- membered heteroaromatic ring that is optionally 
substituted with 1 or 2 substituents, said ring having at least one nitrogen, oxygen or sulfur 
atoms, but no more tiian 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfbr atom; 

R' is independenfly selected from H, optionally substituted allqd, optionaUy substituted 
alkenyl, optionally substituted alkynyl, optionaUy substituted cycloaUcyl, optionaUy substituted 
cycloaUcenyl, optionaUy. substituted cycloaUcynyl, optionaUy substihited aiyl or optionaUy 
substituted heterocycle; 
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and are independently selected from H or optionally substituted alkyt or R"^ and R^ 
in combination form a 3-, 4-, 5- or 6- membered ring, which may also be optionally substituted; 

R^ and R^ are independently selected from H, optionally substituted aWsyU optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally 
5 substituted cycloalkenyl, optionally substituted cycloaHquyl, optionally substituted heterocycl^ 
optionally substituted aryl, or R^ and R*' in combination form a 3-, 4-, 5r or 6- membered ring, 
which may also be substituted; 

a 

R is independently selected from H, optionally substituted alkyl, optionally substitu^ 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted 
iO cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl, of qptibnally 
substituted heterocycle; 

R^ is independently selected from H, optionally substituted alkyl, optioiially substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, qptionally substituted 
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl, or optionally 
15 substituted heterocycle. 

In a particular embodiment the present invention provides a compound haying a structural 
formula (I) as recited above wherein A is C=0 or CH2. 

20 la a particular embodiment the present invention provides a conq^ 
fonnula (I) as recited above wherein A is 00 

In a particular ^i>odiment the present invention provides a compound having a structural 
fonnula (I) as recited above wherein B is optionally substituted alkyl or optionally substituted 
25 heterocycle. 

In a particular embodiment the present invention provides a compound having a structuhd 
formula Q) as recited above wherein B is optionally substituted Cj-4allQrL 
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In a particular embodiment the present invention provides a compound having a structural 
formula (J) as recited above whereinB is an optionally substituted CMalkyl wheroin such 
substitutent is independently selected from -NH2, -OH, -NCH3, -N(CH3)2, -N-cyclopropane, -N 
cyclobutane, azetidine, pyrrolidine, or piperdine. 

In a particular embodiment the present invention provides a compound having a structural 
formula (J) as recited above whereinD is O optionally substituted with one or more M 

In a particular embodiment the present invention provides a compound having a structural 
fomula (I) as recited above whereinD is N optionally substituted wi^^ 

In a particular embodiment the present invention provides a compound having a structural . 
formula (1) as recited above whereinR' and in combination fonn a fused 5- membercd 
heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring having one 
nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wheremR^ and in combination fonn an optioanllyra^^ 
fused isofliiazole, or an optionally substituted fused isoxazole. 

In a particular embodiment flie present invention provides a compound having a stractural 
formula (T) as recited above whereinR^ and R^ in combination fonn a fused 5- membered 
heteroaromatic ring fliat is optionally substituted with 1 or 2 substiutents, said ring having one 
nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atoin and wherein said 
substituent is selected from Ci-^attyl, or halogen. 

In a particular embodiment the present invention provides a compound having a structural 
formida (1) as recited above wherein R^ is pptionaDy substituted aryl. 
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. la a particular embodiment the present invention provides a compound having ia structural 
fimnula Q) as recited above wherein is optionally substituted C5.7aryl. 

Ill a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein is optionally substituted C^yaryl wherein said 
substitutent is independently selected from Ci-^alkyl, F, CI, Br, or L 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R"^ and R^ are H. 

In a particular embodiment the present invention provides a compound having a structural 
formula (T) as recited above wherein R^ and R^ are independently selected from H, or optionally, 
substituted all^L 

In a particular embodiment the present invention provides a compound having a stmctural 
formula (J) as recited above wherein wherein R^ and R^are independently selected from H, of Ci- 
6alkyL 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R^ is independently selected from H, optionally substituted 
alkyl, or optionally substituted heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R^ is independently selected from optionally substituted aiyl 
or optionally substituted heterocycle. . 

In a particular embodiment the present invention provides a conipound having a structural 
formula (J) as recited above wherem R^ is independently selected from aryl or heterocycle either 
of which is optionally substituted with 1 or 2 substituents wherein said substituent is 
independently selected from -Ci^alkyl, -OCi^lkyl, F, CI, Br, 1. 
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Iq a particular embodiment flie present invention provides a compoimd having a structural 
formula Q) as recited above wherein is Cs-Taryl optionally substituted with 1 or 2 substituents 
wherein said substituent is indepmdently selected from -Ci-ealkyl, -OCi^alkyl, F, CI, Br, L 

Li a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein: 
n is 0 

AisCOorCH2; 

B is optionally substituted Ci^alkyl; 

and in combination form a fused 5 membered heteroaryl; 
R^ is optionally substituted C5.7aryL 
R^andR^areH; 

R^ and R' are are independently selected from H or optionally substituted alkyl; 
R^ is optionally substituted aryl or optionally substituted heterocycl^^ 

hi a particular embodiment the present invention provides a compound having a structural 
formula (T) as recited above wherein: 
nisO 

AisCOorCH2; 

B is Ci^alkyl optionally substituted with one of the following -1^ 
-N((3l3)2, -NKjycloprojpane, -N cyclobutane, azetidine, pynoUdine, or 

R^ and R^ in combination form a fiised 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one 
stdfiir atom, or one nitrogen atom and one oxygen atom. 

R^ is optionally substituted phmyl; 

R'^andR^areH; 

R^ and R^ are are mdependentiy selected from H or optiomlly substituted 
-Ci-fialkyl; 

R^ is optionally substituted aryl 
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In a particular embodiment the present invention provides a compound having a slructural 
formula (0 as recited above wherein: 
nisO; 
A is CO; 

B is Ci^alkyl optionally substituted witii one of the foUov^ring -NHa, -OH; -NCH3, 
-N(CH3)2, -N^jyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

and m combination form a fiised 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one sulfur 
atom, or one nitrogen atom and one oxygen atom and wherein said substituent is selected from 
Ci-^allq^l, or halogetL 

R^ is optionally substituted C5.7aryl wherein said substitutent is indepe^ 
selected from Ci^alkyl, F, CI, Br, or 1. 

R'^andR^areH; 

R^ and R'^ are independently selected from H or -Ci.6alkyl; 
R^ is Cs-yaryl optionally substituted with 1 or 2 substituents wherein said 
substituent is independently selected from -Ci-ealkyl, -OCi-ealkyl, 

In a particular embodiment the present mvention provides a compound having a structural 
formula (I) as recited above wherein: 
nis 1; 

AisCOorCHa; 

B is optionally substitued C|.:6alkyl; 
D isNorO 

R' and R^ in combiimtioii fijrm a fused 5 membered heteroaryl; 

RMs optionally substituted aryl; 

R^andR^areH; 

R^ and R^ are H or optionally substituted alky 1; ... 
R^ is H or optionally substituted C|.6alkyl; 
R^ is optionally substituted aryl. 
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In a particular embodiment the present invention provides a compound having a staictural 
formula (J) as recited above wherein: 
nisi; 

AisCOorCH2; 

B is optionally substitued C^allcyl; 
DisNorO 

R' and in combination form a fiised isofliiazole^ isoxazole; 

R^ is optionally substituted phenyl; * 

R^andR^areH; 

R^ and R^ are H or optionally substituted allsyl; 
R^ is H or optionally substituted Gi.6alkyl; 
R^ is optionally substituted phenyl. 

In a particular embodiment the present invention provide 
foirmula (I) se;ected from: 

N<3-Amino-propyI>N-{l.[5-(4-fluoro-benzyl>3-methyl^^^ 

iso1hiazolo[5,4-d3pjaimidin-^-yl]-propyl}^-met^^ 

N-(3-Amino-propyl)-N.[l-(5-benzyl-3-methyl-4.oxo.4,5-^ 

d]pyrimidin-6-yl)-propyI]-4-bromoTbenzamide; 

NK3-Amino-propyl)-N<l-(5-benzyl-3-methyl^^ 

d]pyrimidin-6-yl)-propyl]-4-chlQro^ben2anud^^ 

N<3-Ammo-prc5)yl>N.[l.(5-.benzyl.3"me%I-4K)xo^^^ 

d]pyrimidm-6-yl)-propyl]-3-fluoro-4-methyl^^^ 

N-(3-Aminp-pr(q)yl).N-[H5-benzyl-3-melhyl-^ 

d]pyrumdin-^yl>propyl]-23-^cMoro-beh^^ 

Naphthalene-2.caxboxylic acid (3.amino-propylHl-(5-ben2yl.3-methyl-4H)x^^^ 
dihydro-ispthiazolo[5,4-d]pjTimidin-6-yl)-^^^ 

Ben2o[b]thiophene-2-carboxyUc acid (3-amino-propylHl-(5.benzyl-3-methyl-4-bxo-4,5- 
dihydro-isofliiazolo[5,4Hi]pyrinudin-6-yl)-prop 
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N-Azetidm-3-ylme%l-N-[l-(5-ben2yl-3-me%l-4-oxo-4,5-dihydro-i^ 
d]pyriinidin-6-yl>propyl]-4-methyl-beiizamide; 

N-[l-(5-Benzyl-3-methyl-4K)xo-4,5-dihydto-isothiazolo[5,4-d]pyr^ 
6-yl)-propyl]-4-methyl-N-piperidm-3-ylmethyI-benzamide; 

N-<2.Amko-etliyI).N-[l-(5-beiizyl-3-me%l-4^xo-4,5-dihydro-i^ 
d]pyiimidin-^yl>propyl]-4-methyI-beii2amide; 

N-[H5-Ben2yI-3-me%l-4K>xo^,5-dihydro-isotliiazolo[5,4Hi]pyri^ 
N-<2-^ime%laminc>-ethyl)-4-mefliyl-beMzamide; 

N-[H5-Benzyl-3-me%l-4-oxo-4,5-dihydro-isolhia2olo[5,4-d]py^ 
N-(3-dime%lammo-propyl)-4--methyl-be!n2amide; 
Ar-[K5-BenzyI-3-me%l-4-oxo-4,5Kiaydro4solhiazolo[5.4^ 
N-[3<isopropylammo)prbpyl]-4-metliyIbeiizamide; 

JV-[H5-benzyl-3-me%l-4-oxo-4^Klihydro-isoflua2olo[5,4-^^ 
[3-(cyclopropylamino)propyl]-4-methylbenzamide; 

iVK3-azetidin-l-ylpropyl)-N-[l-(5-benzyl-3-me%l-*K)XO-4,5Kffl^ 
^/)pyiiiudin-6-yl)propyl] -4-metiiylben2amide; 

^^[H5-benzyl-3-me%I-4K)Xo-4,5-dihyd^o-isothiazolo[5,4-^^ 
methyl-N-[3-(3-pyirolidin-l-ylpropyl)benzamide; 
iV^[H5-beii2yI-3-methyl-4^xo-4.5.dihydro-isothiazolo[5,4^^ 
me%l-N-[3-(mefliylamino) propyl] benzainide; 

N-[l-(5-Beiizyl-3-me%l^xo-4,5-dihydro-isothia2olo[5,4K^^ 
NH(3-hydroxy-propyl)-4-metiiyI-baizaiiiide; 

AK3.Ammo-propyl).;\r-[H5-benzyl-3-melbyl-4K>xo-4^^ 

£(|pyriniidm-6^yl)-propyI]-4-metfayi-benzam 

N-(3-Ammo-propyl>N-[l-(5.beDzyl-3-mefliyl-4Hpxo^^ 

d]pyrimidm-6-yl)-2-methyl-iTOpyg-4-inelhyl-benzam 

N-(3.AmiiH)-propyl).N-{l.[5<4-fhjoro-beiizyl)-3-meth^^ 

isothiazolo[5,4-%yriimdiih6-yl]-2-methyl-propyi)-4.m^^^ 

5-Ben2yI^{l-[(3.hydroxyi)ropy!H4-melhyl-benzyl).am^ 
isotiuazolo[S,4-d[]pynimdin-4-one; 
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N-(3-Amino-propyl)-N-{ 145K4-fluoro-benzyl>3»me%M-oxo-4,5-dihydro- 
isoxa2olo[5,4-d]pyriinidin-^-yl]-2-metbyl-pr6py -4-mefhyl-benzamide; 
N-(3.Amino^propyl>3-fluoro.N-{l-[5-(4-fluoro-ben2yl>^ 
isoxazoIo[5,4-.d]pyriinidin-6-yl]-2-me%l-pr^^^ 

N-(3-Amino-propyl>N-[l-(5-benzyl-3-me%l^oxo-4,5^myd^ . 
d]pyrimidm-6-yl>2-methyl-propyI]-3-fluoro-4-me%l^^ 
N-{3-Amm<>-propyl>N-[l^(5-benzyl-3-me%R-oxo-4,5«^ 
d]pyrimidm-6-yl>2-methyl«propyl]-4-me%l-bei^ 
NK3«Amino.pn)pyl>N-[l-(5-benzyl-3-methyl^xo-4,5-d^ 
d]pyrimidin-6-yl>propyl]-4-me%l-ben2amide; 
N-(3-Amino-propyl)^N41-(5-benzyl-3-methyl-4K^ 
d]pyrimidin-6-yl)-propyl]'4-fluorchben2a^ 
NK3-Amino-propyl>N-[l<5.benzyl-3-methyl-4-oxo^^ 
d]pyrinudm-^yi)-propyl]-23-dicMoro-ba32a^ 
N-<3-Amino-propyl).N-[l<5"benzyl-3-methyl^xo-4,5^ 
d]pyriimdin-6-yl)-propyl>3-fluoro-4-methyl-benz^ 
N-<3.Ammo-propyl>N-[lK5-beiizyl-3-me%I-4-ox^ 
d]pyriinidin-6-yl)-propyl]-4-methoxy-benzam 

In a particular embodiment the present invention provides a compound according to any 
one of claims 1 to 27, for use as ia medicament 

In a particular embodiment the present invention provides the use of a compound as 
defined in any one of claims 1 to 27, in the manufacture of a medicament for the.lreatment or 
25 prophylaxis of disorders associated wifli cancer. 

In a particular embodiment the present invention provides a method for flie treatment of 
cancer associated with comprising administering to a host in need of such treatment a 
therapeutically effective amount of a compound as defined in any one of claims 1 to 27. 
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Ih a paiticidar embodiment the present inventi^^ 
treatment of cancers associated with comprising administering to a host in need of such treatment 
a therapeutically effective amoxmt of a compound as defined in any one of claims 1 to 27. 

hi a particular embodiment the present invention provides a method for the treatment or 
prophylaxis of cancer comprising administering a therapeutically effective amount of a 
compound as defined in any one of clahns 1 to 27 or a phannaceutically acceptable salt as 
claiined in any one of claims 1 to 27* 

hi a particular embodhnent the present invention provides a method of producing 
cycle mhibitory (anti-cell-proliferation) effect in a warm-blooded animal, such as man^ in need of 
such treatment with comprises administering to said ammal an effective amount of a compound 
as claimed in any of claims 1 to 27* 

In a particular embodiment the present invention provides a pharmaceutical composition 
comprising a compound as defined in any one of claims 1 to 27, or a phannaceutically acceptable 
salt or in vivo hydrolysable ester thereof togeflier with at least one phannaceutically acceptable 
carrier, diluent or excipent 

In a particular embodiment the present mvention provides a process for preparing a 
compound of structural formula (I) as clamied in clahn 1 or a phaimaceutically acceptable salt or . 
an in vivo hydrolysable ester thereof which process comprises: 
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Definitions 

The dejanitions set forfli in this section are intended to clarify tenns used throughout this 
appKcation, The tenn **herein^* means the entire application. 

Unless specified otiierwise witiiin this specification, Ae nomenclature used in this 
specification gmerally follows tihe examples and rules stsitcdhx Nomenclature of Organic 
Chemistry, Sections A, B, Q D, E, F, flw</ jtf,Pergamon Press, Oxford, 1979, which is 
incorporated by ref^ences herein for its exemplary chemical structure names and rules on 
naming chemical stractures. 

The term "Cm-n" or "CoKn group" used alone or as a prefix^ refers to any groi^ haying m to 
n carbon atoms. For example Ci^ means 1 A3,4,5,or 6 carbon atoms. 

The term *liydrocarbon" used alone or as a suffix or prefix, refers to any structure 
conq)rising only carbon and hydrogen atoms up to 14 carbon atoms. 

The term ^hydrocarbon radical" or •'hydrocaibyr used alone or as a suffix or prefix; 
refers to any structure as a result of rmoving one or more hydrogais firom a hy«frocarb<Mi: 
The terai "alkyl" used alone or as a sufBx or prefix, refers to monovalent straight or 
branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms. Unless oflienvise 
specified, "alkyr general mcludes both saturated alfc/l ^ 

The term "alkylene** used alone or as suffix or iMrefix, refca^ 
branched chain hydrocarbon radicals comprismg 1 to about 12 carbon atoms, which serves to 
links two structures together. 

The term ''alkenyr used alone or as sufBx or prefix, refers to a monovalent straight or 
branched chain hydrocarbon radical having at least one carbon-carbon double bond and 
comprising at least 2 up to about 12 carbon atoms. 

The term **alkynyr used alone or as suffix or prefix, refers to a monovalent straight or 
branched chain hydrocarbon radical having at least one carbon-carbon triple bond and comprising 
at least 2 13|) to about 12 carbon atoms. 

The term **cycloalkyli" used alone or as sufiEbc or prefix, refers to a monovalent ring- 
containing hydrocarboii radical con5)rising at least 3 up to about 12 carbon atoms. 
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The tenn "cycloalkenyr used alone or as sufBx or prefix, refers to a monovalent ring- 
containing hydrocarbon radical having at least one carbon-carbon double bond and comprising at 
least 3 up to about 12 carbon atoms. 

The term "cycloalkynyl" used alone or as suffix or prefix, refers to a monovalent ring- 
5 containing hydrocarbon radical having at least one carbon-carbon triple bond and comprising 
about 7 up to about 12 carbon atoms. 

Tlie tenn "aryr iised alone or as suffix or prefix, refers to a hydrocarbon 
one or more polyunsaturated carbon rings hayiug aromatic character, (eg., 4n + 2 delocalized 
electrons) and comprismg 5 vp to about 14 carbon atoms, wherein the radical is located on a 
10 carbon of the aromatic ring. 

The term '*non-aromatic groiq[>" or "non-aromatic" used alone, as su£^ 
to a chemical group or radical that does not contain a ring having aromatic chatacter (e.g., 4n + 2 
delocalized electrons). 

The teim "arylene" used done or as sujQBbc or prefix, refo 
15 radical having one or more polyunsaturated carbon rings having arbmsLtic character^ (eg., 4n + 2 
delocalized electrons) and comprising 5 up to about 14 cari>on atoms, which serves to link two 
structures togedier. 

The term 'lietjerocycle" used alone cm: as a suflEbc or prefix, refers to a ring-containing 
structure or molecule hayiog oide or more multivalent heteroatoms, independently selected fi-om 

20 N, O, P and S, as a part of the ring stnicture and including at least 3 and irp to about 20 atoms in 
the ring(s). Heterocycle may be saturated or unsaturated, containing one or more double bonds, 
and heterocycle may contain more than one ring. When a hetetocycle contains more flian one 
ring, the rings may be fused or unfiised. Fused rings generally refer to at least two rings share 
two atoms therebetween. Heterocycle may have aromatic character or may not have aromatic 

25 character. 

The term "heteroalkyP used alone or ais a sufEbc or prefix; refers to a radical formed as a 
result of replacmg one or more carbon atom of an alkyl with one or more hetetx)atoms selected 
fix)mN,0,PandS. 

The torn "heteroaromatic" used alone or as a suffix or prefix, refers to a ring-containing 
30 structure or molecule having one of more multivalcait heteroatoms, independently selected from 
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N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20 atonis in 
the ring(s), wherein the ring-containing structure or molecule has an aromatic characto: (e.g. , 4n 
+ 2 delocalized electrons). 

The term heterocyclic group,** 'lieterocyclic moiety/' /lieterocyclic," or "heierocyclo*' 
5 used alone or as a suffix or prefix, refers to a radical derived jfrom a heterocycle by removing one 
or more hydrogens therefix)m. 

The term *lieterocycle" used alone or as a suffe or prefix, refers a radical ^ 
heterocycle by removing one hydrogen fix)m a carbon of a ring of the heterocycle. 

The term *lieterocycleene" used alone or as a suffix or prefix, refers to a divalwit radical 
10 derived firom a heterocycle by removing two hydrogens therefiiom, which s^es to links two 
stractures together. 

The term "heteroaryF* used alone or as a suffix or prefix, refers to a heterocycle having ; 
aromatic character, wherein the radical of the heterocycle is located on a carbon of an aromatic 
ring of the heterocycle. 

1 5 The term 'Tieterocylcoalkyl" used alone or as a sufGx or prefix, refers to a heterocycle 

that does not have aromatic character. 

The term "heteroarylene" used alone or as a suffix or prefix, refers to a heterocyclylene 
having aromatic character. 

The term 'Tieterocycloalkylene'* used alone or as a suffix or prefix, refers to a 
20 heterocyclylene that does not have aromatic character. 

The term "six-membered" used as prefix ref^ to a group having a ring fliat contains six 
ring atoms. 

The t&m "five-membered" used as prefix refers to a group having a ring that contains five 
ring atoms. 

25 A five-membered ring heteroaryl is a heteroar^ with a ring havmg five ring atoms 

wherein 1, 2 or 3 ring atoms are independently selected fix>m N, O and S* 

Exemplary five-membored ring heteroaryls are thienyl, fliryl, pyrrolyl, imidazolyl, 
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,23-triazolyl, tetrazolyl, 1,2,3- 
thiadiazolyl, l,2,3rOxadiazolyl, 1 A4-triazolyl, 1,2,4-thiadiazol^^^ 

30 triazoljil,3,4.thiadiazolyl, and 13,4- oxadiazolyl. 
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A irix-membered ring heteroaryl is a heteroaryl with 
1, 2 or 3 ring atpim . are independently selected from 

Exemplary six-memb^ed ring heteroaryls are pyridyl, p)i:azinyl, p 
and pyridazinyL 

5 As iised in this appUcation, the tenn"optionaUy substituted,^ as used here 

substitution is optional and th^efore it is possible for the designated atom or molecule to be 
unsubstituted M the event a substitution is desired then such substitution meamtha^^ 
of hydrogens on the designated atom is replaced with a selection from the indicated group, 
provided fliat die normal valency of tiie designated atom is not exceeded, and that the substitution 

10 results in a stable compound. For example when a substituent is keto (i.e., =0), then 2 hydrogens 
on the atom are replaced. If no selection is provided then the substituent shall be selected from: 
-0Ci.6alkyl, -Cj^alkyl, F, CI, Br, I, N, O, S, P -NHj, «0H, -NCH3, -N(CH3)2, -N-cyclopropane, - 
N cyclobutane, azetidine, pyrrolidine, piperdine. Exemplary chraiical groups containing one or 
more heteroatoms include heterocycle, -NO2, -OR, -CF3, -C(=0)R, -C(=0)OH, -SH, -NHR, - 

15 NR2/-SR,-S03H,.S02R,-S(<))R,-CN, .C(=0)OR,^ 

(=NR), thio (=S), and oximino (=N-OR), wherein each "R** is a Ci.i2hydrocarbyl. For example, 
substituted phenyl may refer to nitroph^iyl, pyridylphenyl, methoxyphm^^ 
aininpphenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and amino groiips may replace 
any suitable hydrogen on the phenyl ring. 

20 The term "substituted" used as a suflBxofa first stnicture, molecule or group, foUo^ 

one or more names of chemical groups refers to a second structure, molecule or group, which is a 
result of replacing one or more hydrogens of Ihe jSrst structure, molecule or group with the one or 
more named chemical groups. For example, a "phenyl substituted by nitro" ref^s to nitrophenyL 
Heterocycle includes, for example, monocyclic heterocycles such as: aziridine^ oxirane, 

25 thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, 

pyrazoline, dioxolane, sulfolane 23-dihydrofuran, 2,5-dihydrofuran tetrahydrofuran, thiophane, 
piperidme, 1 ,2,3,6-tetrahydro-pyridine, piperazme, moipholine, ftiomorpholine, pyran, 
thiopyran, 2,3-dihydropyrani tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, 
dioxane, homopiperidine, 2,3,4,7-tetiahydro-lff-azepine homopipoazme, l^-dioxepane, 4,7- 

30 dihydro-l,3-dioxepin, and hexamethylene oxide. 
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In addition, heterocycle includes aromatic heterocycles, for example, pyridine • pyrazine, 
pyrimidine, pyridazine, thiophene, furan, fiirazan, pyrrole, imidazole, thiazple, oxazole, pyrazole, 
isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1^,3-tbiadiazole, l,2,3-K)xadiazole, 1,2,4-triazole, 
1,2,4-thiadiazole, 1,2,4-oxadiazole, 13,4-triazole, l,3,4.tbiadiazole, and 1^,4- oxadiazole, 
5 Additionally, heterocycle encompass pblycyclic heterocycles, for example, mdole, 

indoline, isoindoUne, quinoline, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline, 1,4- 
benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran, isobenzofiiran, 
chromene, chroman, isochroman, xanthene, phehoxathiin, Ihianthrene, indolizine, isoindole, 
indazole, purine, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, 

10 phenantfaridine, perimidine, phenanthroline, phenazine, phenothiazme, phenoxazine^ 1,2^ . . 
benzisoxazole, benzothiophene, benzoxazole, benzfliiazole, benzimidazole, benztriazole, 
thioxanthine, carbazole, carboline, acridme, pyrolizidine, and quinolizidine. 

In addition to the polycycUc heterocycles descnT)ed above, heterocycle m^^ 
polycyclic heterocycles wherem the ring fusion between two or miore rings includes more than 

15 one bond common to both rings and more than two atoms common to both rings. Exan^les of 
such bridged heterocycles include quinuclidine, diazabicyclo[2.2; l]heptane and 7- 
oxabicyclo[2.2. 1 jheptane. 

Heterocycle includes, for example, monocyclic heterocyclesj such as: aziridinyl, 
oxiranyi, tMiranyl, azetidinyl, oxetanyl, tWetanyl, pyn-oKdinyl, pyrro 

20 pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl, 2,5-dihydrofbran^^ 

tetrahydrofuranyl, thiophanyl, piperidinyl, 1^,3,6-tetrahydro-pyridinyl, piperazmyl, tnoiphblinyl, 
thiomorpholinyl, pyranyl, fhiopyranyl, 2,3-Kifliydropyra^ 

dihydropyridinyl, 1,4-dioxanyl, l^-dioxanjd, dioxanyl, homopiperidinyi, 2,3,4,7-tetrahydro-ljff- 
azepinyl, homopiporazinyl, 1,3-dioxepanyl, 4,7-dihydro-i,3-dioxepinyl, and hexamefhylene 
25 oxidyl. 

hi addition, heterocycle includes aromatic het^cycles or heteioaryl, for exaz^ 
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, Ihienyl, fiiiyl, furazauyl, pyrrolyl, imidazolyl, 
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2^ 

thiadiazolyl, l,2,3TOxadiazolyl, 1,2,4-triazolyl, 1,2,4-lhiadiazolyl, l,2,4.oxadiazolyl, 1,3,4- 
30 triazblyl, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyL 
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Additionally, heterocycle encompasses polycyclic heterocycles (including both aromatic 
or non-aromatic), for example, indolyl, indolinyl, isoindolinyl, quinolinyl, tetrahydroquinblinyl, 
isoqiiinolinyl, tetrahydroisbquinolinyl, 1 ,4-benzodioxanyl, coximarinyl, dihydrocoumarinyl, 
benzofurariyi, 2,3-dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromahyl, isochromanyl, 
5 xanthenyl, phenoxafhiinyl, thianlhrenyl, indblizinyl, isoindolyl, indazolyl, purinyl, phthalazinyl, 
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, ptaidinyl, phenanfliridfiayl, perimidinyl, 
phenanthrolinyl, phenazinyl, phenoAiazinyl, phenoxazinyl, 1 ,2-bai2isoxazolyl, benzolhiophenyl, 
beiizoxazolyl, benzthiazolyl, benzimidazolyl, bKiztri 
acridinyl, pyroliadinyl, and qoinolizidinyl. 
10 In addition to the polycyclic heterocycles described above, heteirocycle includes 

polycyclic heterocycles wherein the ring fiision between two or more rings includes more than 
one bond common to both rings and more than two atoms common to both rings. Examples of 
such bridged heterocycles include qiiinucHdinylj diazabicyclo[2^.1]hq)ty^ 
oxabicyclo[2.2. IJheptyL 

15 The temi'^alkoxy*' used alone or as a siiffe or prefix, re^ 

formula -O-R, wherem -R is selected from a hydrocarbon radical^ Exenq)iary alkoxy includes 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, cyciopropylmethoxy, 
allyloxy, and propargyloxy. 

The terai "aryloxy" used alone or as suffix or prefix, refers to radicals of the general 
20 formula,-0-Ar, wherein -At is an aryL 

The temi 'lieteroaryloxy" used alone or as suffix or prefix, refere to ra^^ 
formida -0-Ar', wherein -At* is a heteroaryL 

The tmn "amine" or "amino" used alone or as a suffix orprefij^ refers to radicals of flie 
general formula -NRR', wherein R and R* are independratly selected from hydrogen or a 
25 hydrocarbon radical; 

•'Acyl" used alone, as a prefix or suffix, means -C(=0).R,;vl^herem -R is an optipnafly 
substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups.include, for example, acetyl, 
propioriyl, benzoyl, phenyl acetyl, caiboelhoxy, and dune%lcaAamo)d^^ 

Halogen includes fluorine, chlorme, bromine and iodme. 
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"Halogenated," used as a prefix of a group, means one or more hydrogens on the group is 
replaced with one or more halogens. 

"RT" or "rt" means room temperature. 

A first ring group being "fused" with a second ring group means the fi^ 
5 second ring share at least two atoms therebetween. 

"Link," "linked," or "linking," unless otherwise specified, means covalenfly linked or 
bonded / • 

When a first group^ structure, or atom is "directly connected** to a second groiq>, structure 
or atom, at least one atom of the first group, structure or atom forms a chemical bond witb at least 
10 one atom of the seccmd group, strocture or atom. 

"Saturated carbon" meam a carbon atom in a stmcture, mo 
bonds connected to tiiis carbon atom are single bond In otiiier words, there is no double or triple 
bonds connected to this caAon atom and this caii)on atom generaUy adopts an j^j?^ atomic otbit^ 
hybridization. 

IS 'TJnsaturated carbon" means a carbon atom m a stnicture, molecule or group whs^ 

least one bond connected to this carbon atom is not a single hmi. In oth^ words, there is at least 
one double or triple bond connected to tiiis carbon atom and this carbon atom gen«:ally adopts a . 
£p or atomic orbital hybridization. 

20 When any variable (e.g., , R"*, R^ R*^ etc.) occurs more than one time in any constituent or 

formula for a compound, its definition at each occurrence is indq)endent of its definition at every ., 
other occurrence. Thus, for example, if a group is shown to be substituted vnlh 0-3 R^ then said 
group may optionally be substituted with 0,1, 2 or 3 R^ groiq^s and R^ at each occurrence is 
selected independently fi-om the definition of R^ Also, combinations of substituents and/or 

25 variablesarepermissibleonly if such combmations result m stable compounds. 

A variety of compounds in the present invention may exist in particular geometric or 
stereoisomeric forms. The present invention takes into account all such compounds, including 
cis- and trans isomers, R- and S- enantiomers, diastereomers, (D)-isomers, (L)-isom^, the 
30 racemic mixtures thereof, and other mixtures thereoi^ as being covered withm the scope of ttds 
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inventioii. Additional asymmetric carbon atoms may be present in a substituent su6h as an alkyl 
group. All such isomers, as well as mixtures thereof, are inteaded.to be included in this 
invention. The compounds herein described may have asymmetric ceniters. Compounds of the 
present invention containing an asymmetrically substituted atom may be isolated in optically 
active or racemic forms. It is well known in the art how to prepare optically active forms, such as 
by resolution of racemic forms or by synthesis from optically active starting materials. When 
required, separation of the racemic material can be achieved by methods known in the art Many 
geometric isomers of olefins, C=N double bonds, and the like can also be presentin Ae . . 
compounds described herein, and all such stable isomers are contemplated in the pr^ent 
invention. Cis and trans geometric isomers of the compoimds of the present inveatiott^ 
described and may be isolated as a mixture of isomers or as separated isomeric forms. All cMral, 
diastereomeric, racemic forms and all geometric isomeric forms of a structure are intended, 
unless the specific stereochemistry or isomeric form is specifically indicated. 

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, fh» Sfuch 
substituent may be bonded to any atom on the ring. When a substituent is listed witihiout 
indicating the atom via which such substituent is bonded to the rest of the compound of agiv« 
formula, then such substituent may be bonded via any atom in such substituent Combinations 6f 
substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

As used herein, "pharmaceutically acceptable" is employed hiareiri to refer to those con^ioimds, 
materials, compositions, and/or dosage forms which are, within the scope of sound medical 
judgment, suitable for use in contact with tfie tissues of human beings and aninaals without 
excessive toxicity, irritation, allergic response, or other problena or complication, commensurate 
wifli a reasonable benefitWsk ratio. 

As used herein, "phannaceutically acceptable salts" refer to derivatives of the disclosed 
compounds wherein the parent compound is modified by making acid or base salts fliereof. 
Examples of pharmacetitically acceptable salts include, but are not limited to, mineral or organic 
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acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as 
carboxylic acids; and the like. The phannaceutically accq)table salts include the conventional 
non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example, 
from non-toxic inorganic or organic acids. For example, such conventional non-toxic salts 
5 include those derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, 
phosphoric, nitric and the like; and the salts prepared from organic acids such as acetic, 
propionic, succinic, glycolic, stearic, lactic, maleic, tartaric, citric, ascorbic, pahnitic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, sahcylic, sulfenilic, 2-acetoxybenzoic, fbmaiic, 
toluenesulfonic, methanesulfonic, ethane disulfohic, oxalic, isetbionic, and the like. 

10 

The phannaceutically acceptable salts of the present invention can be synthesized from the parent 
compound tibat contains a basic or acidic moiety by conventional chemical methods. Generally, 
such salts can be prepared by reacting the free acid or base forms of these compounds with a 
stoichiometric amoxmt of the appropriate base or acid in water or in an organic solvent; or in a 
15 mixture of the two; generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanoi, or 
acetonitrile are preferred. Lists of suitable salts are found in Remington's Pharmaceutical 
Sciences, 17th ed.. Mack Publishing Company, Easton, Pa., 1985, p. 1418, the disclosure of 
which is hereby incorporated by reference. 

20 'Trodrugs" are intended to include any covalently bonded carriers that release the active parent . 
drug according to formula (I) in vivo when such prodrug is admiriistered to a mammalian subject 
Prodrugs of a compound of formula (I) are prepared by modifying ftmetional groups present in 
the compound in such a way that the modificatidns are cleaved, either in routine manipulatioh ot 
in vivo, to the parent compound. Prodrugs include compounds of formula Q) vdierdn a hydroxy, 

25 amino, or sulfhydryl group is bonded to any group that, when the prodrug or compound of 

formula (I) is administered to a mammalian subject, cleaves to form a free hydroxyl, free amino, 
or free sulfliydryl group, respectively. Examples of prodrugs include, but are not lunited to, 
acetate, formate and benzoate derivatives of alcohol and amine functional groups in the 
compounds of formula (I), and the like. 
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Ponnulations 

Compoimds of the present invention may be adtninisteredor^^ . 
vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously, topically, 
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, intrathecally, 
intracerebroventricularly and by injection into the joints. 

The dosage will depend on the route of administration, the severity of the disease, age.and 
weight of the patient and other factors normally considered by the attending physician, when 
determining the individual regimen and dosage level as the most appropriate for a particular 
patient. 

An effective amount of a compound of the present invention for use in ttierapy of 
infection is an amount sufficient to symptomatically relieve in a warm-blooded animali 
particularly a human the symptoms of infection, to slow the progression of infection, or to reduce 
in patients with symptoms of infection the risk of getting worse. 

For preparing pharmaceutical compositions fix)m the compounds of this invention, inert, 
pharmaceutically acceptable carriers can be either solid or liquid. Solid form pi^arations ihchide 
powders, tablets, dispersible granules, capsules, cachets, and suppositories. 

A solid carrier can be one or more substances, which may also act as dihients, flavoring 
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it can 
also be an encapsulating material. 

Li powders, the carrier is a finely divided solid, which is in a mixture with the finely 
divided active component In tablets, tiie active component is mixed with the canier having flie 
necessary binding properties in suitable proportions and compacted in the shape and size desired. 

For preparing suppository compositions, a low-meltirig wax such as a mixture of £atty 
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by, 
for example, stirring. The molten homogeneous mixture is then poured into convenient sized 
molds and allowed to cool and solidify. 

Suitable carriers include imagnesium carbonate, magnesium stearate, talc, lactose, sugar, 
pectin, dextrin, starch, t^agacanth, mefliyl celhilose, sodium carboxymethyl cellulose, a low- 
meltioag wax, cocoa butter, and the like. 
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Some of the compounds of the present invention are capable of forming salts with varioiis 
inorganic and organic acids and bases and such salts are also within flie scope of this invention. 
Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate, 
benz^esulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline, 
5 citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate, gLycolate, 
hemisiilfate, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide, 
hydroiodide, hydroxymaleate, lactate, malate, maleate, methanesulfonate, meglumine^ 2- 
naphthalenesulfonate, nitrate, oxalate, pamoate, persulfate, phenylacetate, phosphate, 
diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate, sulfemate, 
10 sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and undecanoate. Base 
salts include ammonium salts, alkah metal salts such as sodium, lithium and potassium salts, 
alkaline earth m^tal salts such as aluncdnum, calcium and magne^^ 

bases such as dicyclohexylamine salts, N-mefhyl-D-ghicamine, and salts with amino acids such as 
arginine, lysine, omithine, and so forth. Also, basic nitrogen-contaioing groups may be 

1 5 quatemized with such agents as: lower al^l halides, such as methyl, ethyl, propyl, and butyl 
halides; dialkyl sulfates like dimethyl, diethyl, dibutyl; dianiyl sulfates; long chain halides such 
as decyl, lauryl, myristyl and stearyl halides; arallqrl halides like benzyl bromide and others. 
Non-toxic physiologically-acceptable salts are preferred, although other salts are also useful, such 
as in isolating or purifying the product. 

20 The salts may be formed by conventional means, such as by reacting the fiee base form of 

the product with one or more equivalents of the appropriate add in a solvent or medium in which 
the salt is insoluble, or in a solvent such as water, which is removed in vacuo or by freeze drying 
or by exchanging the anions of an existing salt for another anion on a suitable ion-eicchange resin. 
In order to use a conq)ound of the fonnula 0) or a phannaceutically a^ 

25 thereof for the flierapeutic treatment (including prophylactic treatment) of mammals including 
humans, it is normally formulated in accordance with standard pharmaceutical practice as a 
pharmaceutical composition. . . 

In adcfition to the compounds of the inresent invention, tiie pharrnaceutical composition 
tills invention may also contain, or be co-administered (shnultaneously or sequentially) witti, one 
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or more phannacological agents of value in treating one or more disease conditions referred to 
herein^ 

The term composition is intended to include the formulation of the active component or a 
pharmaceutically acceptable salt with a pharmaceutically acceptable carrier. For ejcample this 
invention may be formulated by means known in the art into the form of; for example, tablete, 
capsules, aqueous or oily solutions, suspensions, emulsions, creanas, ointments, gels, nasal 
sprays, suppositories, finely divided powders or aerosols or hebxilisers for inhalation, and for 
parenteral use (including intravenous, intramuscular or mfusion) sterile aqueous or oily solutions 
or suspensions or sterile emulsions, 

Liquid form compositions include solutions, suspensions, and emulsibns. StCTile water or 
water-propylene glycol solutions of the active compounds may be mentioned as an example of 
liquid preparations suitable for parenteral administration. liquid compositions can also be 
formulated in solution in aqueous polyefliylene glycol solution. Aqueous solutions foi: oral 
administration can be prepared by dissolving die active component in water and adding suitable 
colorants, flavorinjg ag^ts, stabilizers, and thickening agents as desired Aqueous suspensibns for 
oral use can be made by dispersing Ihe finely divided active component in wat^ together with a 
viscous material such as natural synttietic gums, resins, iniethyl cellulose, sodium carboxymetfayl 
cellulose, and other suspending agents known to the pharmaceutical formulation art 

The pharmaceutical compositions can be in unit dosage form. In such form, the 
composition is divided into unit doses containing appropriate quantities of the active compoiient 
The mut dosage form can be a packaged preparation, the package containing discrete quantities • 
of the preparations, for example, packeted tablets, capsules, and powders in vials or ampoules. 
The unit dosage form can also be a c^sule; cachet, or tablet itself or it cmi be the ^propriate 
number of any of these packaged forms. 

Combinafions 

The anti-cancer treatment defined herein may be qjplied as a sole fharapy or may involve, 
in addition to the compound of the invention, conventional surgery or radiotherapy or 
chempflierj^y. Such chemotiier^y may mclude one or more of the following categories of anti- 
tumour agents: 
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(i) antiproliferative/antineoplastic drugs and combinations fhereoj^ as iised in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 
example antifolates such as fluoropyrimidines like 5-fIu6rouracil and tegafur, raltitrexed, . 

5 methotrexate, cytosine arabinoside and hydroxyurea); antitomourantib^ 

anthracyclines like adriamycin, bleomycm, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mitihramycin); antimitotic agents (for exanrple vinca alkaloids 
like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and tdxotere); and 
topoisomarase inhibitors (for example epipodophyllotoxins like etpposide and teniposide, 
10 anisacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, tcMcer^ 
droloxifene and iodoxyfene), oestrog^ receptor down regulators (for exa^ 

antiandrogens (for &K£anplo bicdhitamide, flntamide, nilutanoide and cyproterone acetate), LHRH 
antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin), progestogens 
15 (for example megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, 
vdrazole and exemestane) and inhibitors of 5oErreductase such as finasteride; 
(iu) agmts which inhibit cancer cell invasion (for example metaUppn>teinaseinhibitors like 
marimastat and inhibitors of urokinase plasnoinogen activator recq>tx^^ 

(iv) inhibitors of growth factOT function, for examjple such inhibitors include growth factor 
20 antibodies, growth fector receptor antibodies (for example the anti-erbb2 antibody trastuziimab 

IHereeptm™]andtheanti-«rbbl antibody cetuximab [C225]) , feniesyl ti^ferase inhibitors, 
tyrosine kiiiase inhibitors aiid seruie/thredtiine kinase in^ 

epidermal growth fector femily (for exanq)le EGFR femily tyrosine kinase inhibitors such as N- 
(3-chIor(>4-fluorophenyl)-7-metfioxy-^3-^moipholinopro^ feefitinib, 
25 AZD1839), N-<3-^fhynylphenyl)-^,7-bis(2-mefhoxye<hQxy)qu^ (erlotinib, 
OSI-774) and 6-acrylamido-N-(3K;Moro-4-fluiorophenyl)-7-<3 

amine (CI 1033)), for example inhibitors of tiie platelet-derived growth factor femily and for 
example inhibitors of the hepatocyte growfli fector femily; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
30 growth factor, (for example the anti-vascular endothelial cell growth fector antibody 
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bevacizumab [Avastin™], compounds such as those disclosed in International Patent 
AppUcations WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and compounds 
tiiat work by other mechanisms (for example iinomide, inhibitors of integrin m^3 function and 
angiostatin); 

5 (vi) vascular damaging agents such as Combretastetih A4 and compounds ^closed in 
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO 01/92224, 
WO 02/04434 and WO 02/08213; 

(vii) antisense therapies, for example those which are directed to the targets list^ above; such as 
ISIS 2503, an anti-ras antisense; 

10 (viii) gene therapy approaches, including for example approaches to replace aberrant g^es such 
as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (giaie-directed razyme pro-drag 
therapy) approaches such as those using cytosine deaminase^ thymidine kmase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherap 
radibther^y such as multi-drug resistance gene flierapy; and 

1 5 i}x) irpmunotherapy approaches, including for exan[q>le ex-*vivo and in-vivo approaches to 

increase the immunogenicity of patient tumour cells, such as transfection with cytokines suet as 
interleuldn 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, approaches to 
decrease T-cell anergy, approaches usiag transfected immune cells such as cytdkihe-transfected 
dendritic cells, approaches using cytokine-transfected tumour cell Bnes and approaches using 

20 anti-idiotypic antibodies. 

. Suchconjointtreatmentmay be acUevedby wayoftfaesimultanjeous, sequenti^ 
sq>amte dosing offhe individual coinponents of the treatment Such combination products, 
employ the CQn5>ounds of this invention within the dosage range described hereinbefore and the 
oflier pharmaceutically-active agent within its approved dosage range, 

25 

Svatfaesis 

The con:q)Ounds of the present invention can be prepared in a nuinber of ways well known to one 
skilled in the art of organic synfliesis. The compounds of the present invention can be synthesized 
30 using the methods described below, together with synthetic methods known in the art of synthetic 
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organic chemistry, or variations thereon as appreciated by those iskilled in the art Such methods 
include, but are not limited to, those described below. All references cited herein are hereby 
incoiporated in their entirety by reference. 

5 The novel compounds of this invention may be prepared using the reactions and techiiiques 
described herein. The reactions are performed in solvents ^propriate to flie reagents and 
materials employed and are suitable for the transformations being efTected Also, in the 
description of the synthetic methods described below, it is to be understood that all proposed 
reaction conditions, including choice of solvent, reaction atmosphere, reaction temperature, 

10 duration of the e^eriment and workup procedures, are chosen to be the conditions standard for 
that reaction, which should be readily recognized by one skilled in the art It is understood by one 
skilled in the art of organic synthesis that the functionality present on various portions of fee 
molecule must be compatible wife fee reagents and reactions proposed. Such restrictions to fee 
siibstituents, which are conipatible with fee reaction conditions, will be readily apparent to one 

IS skilled in fee art and alternate mefeods must feen be used. 

The starting materials for fee Examples contained herein are eifeer commercially available or are 
readily prq)ared by standard mefeods jtom known materials. For example fee foUowing 
reactions are illustrations but not limitations of fee prieparation of some of fee starting materials 
20 and examples used horeiitL 

Chemical abbreyiatioiis used in fee Examples are defined as follows: "BOC" denotes N-tert- 
bitoxycarbonyl, "CBZ" denotes carbobenTyloxj^ "DIEA" denotes NJ^-diisopropylefeylaimtte, 
•©MF" denotes N, N-dimefeylformamide; "THF" denotes tetrahydrofiiran, •*efeer** denotes efeyl 
efeer, "min." denotes minutes; "h" or hr denotes hours; "RT" or **r.f *. draotes room temperature; 
25 "SNT denotes starting material, "MS" denotes mass spectrometry, "RM*' denotes reaction 

mixture, ''NMR'* denotes nuclear magnetic resonance, *TLCr denotes thin layer chromatognq)hy, 
"LC" denotes liquid chromatography, •*HPLC" de^notes high pressure liquid chromatography, 
*TTA'' denotes trifluoroacetic acid, •T)MSO" denotes dimefeyl sulfoxide, 'TBtOAc" denotes efeyl 
acetate. Unless otherwise noted, organic solutions were "dried" over anhydrous sodium sul&te.. 
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MEraODl 

2-<l-Ethoxy-^thyUdene)-maIon6iutrile 

5 Trietbyl ortboacetate (97 g, 0.6 mol), malonordtrile (33 g, 0.5 mol) aad glacial acetic acid (L5 
g) were placed in a 1 L flask equipped with a stirrer, thermoraeter and a Vigreux column (20 x 1 
in.) on top of which a distillation condenser was placed. The reactioii mixture was heated and 
ethyl alcohol began to distill when the temperature of the reaction mixture was about 85-90 
After about 40 min., the temperature 6f the reaction mixture reached 140 Then the reaction 
10 was concentrated in a rotary evaporator to remove the low-boiling materials and flie residue was 
ciystallized fix)m absohite alcohol to yield the pure product (62 
[nq) 9L6 °C (Kt90.92 **C, MCCall. M. A. J. Org: Chenu 1962, 27, 2433-2439.)]. 

METHOD 2 

15 (E)-2-Cyano-3-edioxy-but-2-enethioic acid amide 

2-(l-Ethoxy-ethyHdene>mdononitrile (method 1) (62 g, 0.45 mol) was dissolved in anhydrous 
benzene (800 mL) and 1 mL of triefliylamine was added as catalyst The mixture was stirred and 
hydrog^i sulfide was bubbled into this solution for 40 min and a solid formed. The precipitated 
20 solid was filtered off and dried. The solid was recrystallized fi-om absolute alcohol (100 mL) 
filtered and dried to isolate the pure (E)-2-cyano-3-ethpxy-but-2-enethioic acid amide (1 9.3 g, 
25%) as a light brown crystals. 

METHOD 3 

25 (E)-3-Amino-2-<^an0-but-2-enethioic add amide 

(B)-2-Cyano-3-ethoxy-but-2-enethioic acid amide (medipd 2) (1 9.2 g, 0. 1 36 mol) was dissolved 
in a saturated solution of ammonia in methanol (500 mL) and stirred at r.t overnight. The 
reaction mixture was concentrated and the residue was dissolved in hot water (600 mL) and the 
30 undissoved solid was filtered and dried to recover 6 g of the starting thiocrotonamide. The 

aqueous solution on standing overnight provided the pure (E)-3-amino-2-cyano-but-2-enethioic 
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acid amide (6,85 g, 63%) as off-white crystals. IH NMR (300 MHz, DMSQ-i/6) 5 2^22 (s, 3H), 
7 J3 (bs, IH), 8.53 (bs/lH), 9.01 (bs, IH), 11.60 (bs, 1^^ 

METH0D4 

5 5-Animo-3-methyIisotliiazoIe-4H:arboiiit^ 

To a stirred solution.of (E)-3-aimno-2^yano-but-2-enethioic acid amide (melliod 3) (6.83 g» 48.4 
mmoO in methanol (300 mL) was added dropwise 13.6 mL (124 mmoL) of 30% hydrogen 
peroxide. The mixture was stirred at 60 ^^C for 4 h and evaporated to 60 mL in a rbtiry evaporator 
10 and cooled in an ice-*ath. The crystallized product was fflteredofifa^^^ 

acetate to provide the pvire product 5-amino-3-methylisofliiazoie-4-carbonitrile (5.41 g, 80%) as a 
. white crystalline soUd.lH NMR (300 MHz, D*^ 

METHODS 

15 N-(4-Qano-3h^methyl-isofhiazoI-5-yI)*ba|^]i^ 

To a solution of the amine (method 4) (5.31 g, 38.2 mmol) m 01202 (200 mL) at 0 NEts (5 
g, 50 mmol) was added foUov^ed by tibe dropwise addition of a solution of the bu^l chloride 
(4.88 g, 45.8 mmol) in CH2CI2 (50 mL). After the completioQ of the addition tfie reaction 
20 mixture was allowed to wann to r.t and stirred overoigjit The reac^ 

water (100 mL), IN HCl (100 mL), brine (200 mL) and dried over Na2S04. Concentration of the 
CH2CI2 layer provided the product which was triturated from CH2Cl2/hexanes (1/10) and filtered 
off to isolate the pure N<4-cyamo-3-methyl-isothiazol-5-yl)-butyra^ (7.57 g, 95%) as an 
orange solid. 
' 25' • . 

METHOD 6 

5-Butyiylamino-3-methyHsothiazoI&4H:arboxylicad^ 

To a soluti(Ma of N-(4-cyano-3-methyl-isothiazol-5-yl)-butyramide (method 5) (4.18 g, 20 mmol) 
30 in 30% aqueous NH4OH (250 mL), was added dropwise 100 mL of hydrogen peroxide at r.t. 
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After the cHjrcqjletion of the addition the reaction 

which the TLC showed the complete disappearance of SM. The reaction mixture was cooled and 
extracted with chloroform (3 x 100 mL). The organic layer was dried (Na2S04) and concoitrated 
to get the pure 5-but>T7lamino-3-me%l-isothiazole-4-carboxylic acid amide (2.9 g, 72%) as a 
5 white soUA IH NMR (300 MHz, CDCh) 5 1.03 (t, 3H), 1.79 (m, 2H), 2.54 (t, 3H), 2.69 (s, 3H), 
5.97 (bs,2H), 11.78 (bs,lH). 

METH0D7 

3-MethyI-^propyI-5J7-'lsotMazolo[5,4^pyriii^ 

10 

5-Butyrylamino-3-methyl-isothiazole4-carboxylic acid amide (method 6) (1.9 g, 8.3 romol) was 
suspended m 75 mL of 30% NH3 and then was heated to 140 **C for 4h in a pressute reactor. The 
mixture was cooled and neutralized to pH 8. Ihe precipitated 3-mediyl-6-propyl-5i7- 
isothiazolo[5,4-iqpyrimidiri-4-6ne was fia 
15 vacuum oven at 40*^0 overnight to get 800 mg (34%) of piureprodu ■HNMR(300MHz, 
CTQa) 5 1.03 (t, 3H), 1.74 (m, 2H), 2.67 (t, 3H), 2.78 (s, 3H). 

MBIHODS 

5-Ben2yI-3-methylr6^propyl-5Xi4sothiazolo[5,4-d]pyri 

20 

To a solution of 3-methyl-6-propyl-5fl'-isotlriazolo[5,4^pyrinudi!^ (method 7) (800 mg, 
3.8 mmol) in 20 mL of anhydrous DMF was added 1.38 g (10 mmol) of anhydrous K2CO3 
followed by benzyl bromide (655 mg, 3.8 mmol) and the mixture was stirred at room temperature 
ovemigjit The TLC of the reaction mixture showed flie con^lete disappearance of the SM. The 

25 reaction mixture was poured into ice cold water and extracted with EtOAc (3X1 00 mL). The 
combined retracts were washed with water (100 mL), brine (100 mL), dried (Na2S04) and 
concentrated. The TLC and the IH NMR showed the presence of two products N alkylated as 
well as O-aQcylated products in a ratio of 1:1. The products were separated by column (silica gel, 
1 16 g) chromatography using 10-20% EtOAc in hexanes. The desired iV-alkylated product 5- 

30 benzyl-3-methyl-.6-propylr5H-isothiazolo[5,4-d]pyrimidin-4-one was isolated as white crystaUme 
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soKd (369 mg, 32%). IH NMR (300 MHz, GDQj) 6 0.96 (t, 3H), 1.71-1.84 (in, 2H), 1.73 (t, 
3H), 2.81 (s, 3H), 5.38 (s, 2H), 7.14-7.38 (m, SBp: 

The following compovinds woe synfli^ized accotding to Melliod 8: 



Method # 


Compound Name 


m/z 


AUq^Iath^ 
ag^nt 


8a 


5-(4-Huoix>-bOT2yl)-3rmefhyl-6-pn>pyl- 
isotMazolo[S94-4p]iiimdin-4-oae 


318 


4-fluQrobenzyl 
bromide 



METHOD9 

5-Benz3i-6<l-bromo-prop}i>-3rmettyl-5-£'-^so<]dazoIo[^ 



10 To a solution of 5-beffizyl-3-mdhyi-6-pr<)pyl-5H-isothia4olo[^ 8) 
(369 mg, 1.23 mmol) and sodium acetate (1. g) in acetic add (5 mL) at 100 'C, a solution of fl»e 
bromine (31 8 mg, 2 mmol) in acetic add (10 mL) was added dropwise [Thenext drop of brOTiine 
was added only after the previous drop bad reacted cQi]:q)letely by mombning the decolorization] 
over a period of 20 minutes. The reaction mixture was cooled after die addition and the T^ 

IS (ehient 10% EtOAc inhexanes) and MS showed the coo^lete disa^ipeaiance of the SM and only 
die product The reaction mixture was poured into ice water and extracted with' EtOAc (3 X 60 
mL) and &e orgamc toyers wore combined and wadied widi 2% sodixmi Mostilfii 
mL), water (100 mL), brine (100 mL) and dried ovarNa2S04. Concentration of flie organic layer 
provided flie pure 5-ben^l-6<l-bromo.propyO-3-melhyl-5-f^isoliiu^ 

20 (460 mg, 100%) as white crystalline soUd. IH NMR (300 MHz, cbas) 5 0.76 (t, SH)^ 2.1-2.47 
(m. 2.84 (s, 3H), 4.62 (t, IH), 4.88 (d, IH), 6.20 (d, IH), 7.10-7.40 (m, 5H). 



The following confounds woe syndiesized according to Method 9: 

25 
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Method # 


Compound Name 


m/z 


SM 


9a 


6-(l -bromopropyl)-5-[(4- 

fluorophenyl)methyl)]-3"niethyl- 

isotfaiazolo[S,4-£f]pyrimidm-4(5H)-oae 


397 


Method 8a 



METHOD 10 

{3-[l-(5-Ben2yI-3-methyl-4-oxo^,5Hlihydr^ 
5 propyIamino]-propylH:arbamicAcidreit-But^^ 

To a solution of the bromide (method 9) (0.46 g, 1 .22 mmol) m aohydrons ethanol (20 mL), was 
added terf- butyl 3-aminopiopyl-carbamate (6.2 1 1 g, 1 .22 mmol) followed by the addition of 
anhydrous diisoi>ropylefliylamine (0:258 g, 2 mmol) and the nribrfure was stirred at reflux for 16 
10 hours. The TLC of the RM showed the complete disappearance of the Starting bromide. The 
reaction loixture was poured into ice wata: (200 mL) and exh^^ 
The organic layer was washed with watq: (100 niL), brine (100 mL) 

Concentration of the organic layer provided the product which was purified by column (silica 
gel) chromatography using 30-50% EtOAc in hecanes to isolate the pure amine {3-[l-(5-Ben2yl- 
15 3-meftyl-4H>xo-4,5-dihydro-isothiazolo[5,4-^pyrimidi^^ 

Acid fert-Butyl Ester (0.1 g, 17%)asawhitefoam. lH^IMR (300MHz,CDCl3)50.95(t,3H), 
1.33 (t, 2H), 1.42 (s, 9H), 1.494.51 (m, 2H), 1.87-1.99 (m, IH), 2.35-2.45 (m, IH), 2.83 (s, 3H), 
2.92-3.20 (m, 2H), 3.64-3.70 (m, IH), 4.98 (d, IH), 5.17 (bs, IH), 5.85 (d, IH), 7.10-7.40 (m, 
5H). 

20 

The following compounds were synthesized according to Method 10: 



Method # 


Compound Name 


m/z 


SM 


Amine 


10a 


[3-({ l-[5-(4-fluoroben2yl)-3-methyl-4-oxo- 
4,5-dihydro-isoflua2olo[5,4-</]pyrirnidin-6-yl]- 
propyl}amino)-propyl}-carbamic Acid rer/- 
Butyl Ester 


490 

(MH^ 


Method 9a 


tert' butyl 
3- . 

aminopropy 
1-carbamate 
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METHODll 

{3-[H5-Ben2yl-3-methyI-4-oxo-43-dmydro-isot^ 
propylaiiiino]-propyl}-c^ 

To a solution of the broniide (method 9) (0. 1 g, 0,26 mmol) in anhydrous dichloromethane (5 
mL), was added anhydrous diisopropylethylamine (IQO pi, 0.52 mmol) followed by tert- butyl 3- 
aminopropyl-carbamate (0.10 g, 0.52 mmol). The reaction mixture was microwaved at 120°C for 
2h. The LOMS of flie RM showed tihie complete disappearance of the startmg bromide. The 
reaction mixture was evaporated to dryness Ae product was purified by cohmm (silica gel) 
chromatography using 40-60% EtOAc in hexanes to isolate the pure amine {3-[l-(5-Ben2yl-3- 
methyl-4-oxO'4,5Hiihydro-iso1hia2olo[5,4-iqpyiim 
Acid tot-Butyl Ester (0.085 g, 64%). miz 472 (MH*). 
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The follovving compoimds synthesized according to Method 1 1: 



Method # 


Compound Name 


m/z 


SM 


Amine 




1--^^ j-oeiizyio -nieinyi-4-oxo-*t,D- 
dihy(h^Chisothiazolo[5,4-d]pyrimidm 
-6-yl)-pix)pylamino]-efliyl}-carbainic 
acid tCTt-butyl ester 




Metnoa 
9 


(2-Araino- 
efliyl> 
carbamic 
acidtert- 
butyl ester 


lib 


3-{[l-(5-Ben2yl-3-methyl-4-oxo-4,5-dihydro- 
isotiuazolo[5,4-d]pyriimdm-6-yl)- 
propylainino]-methyl}-azetidine-l -carboxylic 
acici ten-*Dutyi ester 


484 
(MHT) 


Method 
9 


3- 

axninomet 
hyl- 

azetidine- 
1- 

carboxylic 
acid tert- 
butyl ester 










11c 


3-{[l"(5-Benzyl-3-metbyl-4-oxo-4,5-dihydro- 
isothiazolo[5,4-d]pyriimdin-6-yl)- 
propylainino]-methyl}"piperidme-l-carboxylic 
acid tert-butyl ester 


512 
(MHi*) 


Me&od 
9 


3- 

aminomet 
hyl- 

piperidine 
-1- 

carboxylic 
acid tert- 
butyl ester 










lid 


5-Ben2yl-^[l -(2Klimetbylaimno-ethy 

lammo)-propyl]-3-methyl-5H-iso1hia 

zolo[5,4-d]pyrimidin-4-one 


386 
(MSt) 


Method 
9 


Dimethyle 
tfaane-l»2» 
diamine 


lie 


S-BeDzyl-^[l-(3^)imethylarDino-prop 
ylamino)-propyl]*3-mefhyl-5H-isofhi . 
a2olo[5,4-d]pyrimidiii-4-one 


400 
(MH*) 


Method 
9 


Dimetfaylp 

ropane- 

1,3- 
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diamine 


llf 


5-Benzyl-6-[l-(3-hydroxy-propylaiiiih 

o)^rqpyi]-3-methyl-5H-isothiazolo[ 

S,4-(I|pyriimdm-4-one 


373 


Me&bd 
9 


3-Amiiio- 
prdpan-l- 
ol 



MEIHOD 12 



iV-<3»Aiiuno-propyI>7V-[l-(5-benzyl-3-mefl^^ 
5 i/)pyrimidin-^yI)-propyl]-4-methyl-beiizam 

To a solution of the amine 13 (method 10) (0. 1 g, 0.21 mmol) and trielhylamine (0303 g, 3 
mmol) in dichloromethane (20 mL) at r.t was added dropwise a solution of /?-toluojd chloride 
(0. 1 g, 0.6 mmol) in dichloromethane ( 1 0 mL). The resulting solution was stirred at r.t for 30 

iO min. after which the TLC showed the disappearance of the SM. The reaction mixture was diluted 
with CeL2Cl2 (60 mL) washed with satd. NaHC03 (100 mL), water (100 mL), brine (100 mL) 
and dried CNa2S04). Conpentration of the organic layer provided the product which was purified 
by column (sffica gel) chromatography using 20-30% EtOAc m hexan^ as eluent Yield = 0.1 IT 
g (94%), the acylated product was dissolved in 2M HCT 

15 r.t for 20 h. . The precipitated product was filtered off and washed with ether and dried in vacuo 
to yield the pure iVK3-™iino-prqpyl)-isr-[l"(54^ 

[5,4-iqpyrinMdin-^-yI)-pirdpyl]-4-methy^^^ cldoride salt (91 mjg, 87%). White powder, 

nip. 127.8-129.2^0 m/z 490 (MH^, *H NMR (DMS0-d6 300MHz, 96 ^C) 5: 7.79 (bs, 3H), 7.37- 
6.95 (m, 9H), 5.77 (d, IH), 5.50 (bs, IH), 4.83 (d, IH), 3.36 (t, 2H), 2.72 (s, 3H), 2.46 (t, 2H), 
20 2.39 (s, 3H), 220-2.05 (m, IH), 1.96-1.75 (m, iH),L74.i .40 (m, 2H), 0.63 (t, 3H), 



25 
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The following compounds were synthesized according to Method 12: 



Method # 


Compound Name 


m/z 


SM 


Acylatiiig 
agent 


12a 


iVK3-Amino-propyl>iV"[l-(5-{4- 
fluorobenzyl}-3-methyl-4-oxo-4,5-dihy(iro- 
iso1hiazolo[5,4w/jpjTimidin-^yl)'Pi^^ 
metfayl-benzamide 


507 
(MH 

y 


Method 10a 


4*methyl- 

benzoyl 
chloride 



METHOD 13 • 

5 N-(3-Ainmo-propy])-N-[l-(5-beii2yl-3-methyI-4-oxo-4,5-d^ 
d]pyriifnidiii^yl)-propyl]-4-bromo-benzaiiiide 

To a sohitioii of {3^1-(5.B«izyl-3-methyl-4-oxo-4,5Hdihydio-is6flriazolo[5,4^ 
propylanuno]-prppyl}^au:baimc acid te?*-butyl estCT 
10 dicUoromelbane (8 mL) at r.t was added a satoated solution of potassh^^ 

foUowed by the drqpwise additi<m of/^•bronlo baizoyl cUoride (0.044 g, 0^2 nmwlV 
resulting sohition was stirred at r.t for liSh a^ which the LOMS showed the dis^fypearance of 
fte SM. The reaction mixture was evq)orated to dryness and resuspended m 3inl MeOH and 
purified by Gilson HPLC using a 20-99% HzO/CHsGN (0.05% TFA) gradient ConcentiBtion of 

15 (he desired fiactions gave {3H;i-(5-Benzyl-3-melhyl-4-ojto-4^-dihydro-isofliia?olo[5,4- 
iflpynniidin-6-yl>propyl](44nx>mobenzoyl)aniino]pix)py 
The product was dissolved in 2M HQ in 1,4 dioxanfr and flie mijcture was stiir6^ 
The reaction mixture was eviq)orated to dryness, washed with eflter anid drijed in vacuo to yield 
the pure N-(3-Ammo-pKq)yl)-N-[l-(5-b<aizylr3-methyl-4-oxo-4,5sJihydrd^ 

20 <Ilpyrinudin-6-yl)-piopyl]-44m)mo-beniamide hydrogen cU 

(MH*), 'HNMR (DMS0-d6 500MHz, 96 "C) & 7.80 (hr, 3H), 7.64 (d. 2H), 736^728 (m, SH), 
7.13 (m, 2H), 5.80 (d, IH). 5.57 (bs, IH), 4.95 (d, IH), 338 (t. 2H), 2.77 (s. 3H), 2.47 (i 2H), 
2.17-2.13 (m, IH), 1.96-1.91 (m, 1H),1.72.1.50 (m, 2H), 0.68 (^ 3H). 

25 The following compounds were syn&esized according to Metiiod 13: 
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Method # 


Conipoiiiid Name 


m/z 


SM 


Acylating 
agent 


13a 


N-(3-Aiaino-propyl)-N-[ 1 -(5-benzyl-3- 
methyl-4-oxo-4,5-dihydro-isofhiazolo[5,4- 
d]pyriimdin-6-yl)-propyl]-4-chlQro- 
benzamide hydrogen chloride 


510 
(MH*) 


Method 
11 


4-chloio- 

hexuzoyl 

ddoride 


13b 


N-(3-Ammo-propyl)-N-[l-(5-benzyl-3- 
me1hyl-4H3xo-4,5-dihydro-isothia2olo[5,4- 
d]pyriimdin-6-yl>-propyl]-3-£luoio-4- 
melhyl-benzamide hydrogen chloride 


508 


Method 
11 


3- flufm>- . 

4- ineQiyl- 

chloride 


13c 


N-(3-Ammo-propyl>N-[l-(5-benzyl-3- 
me1fayl-4<}xo-4,S-dihydro-isofhiazoloi5,4- 
d]pyrimidin-e-yl)-propyl]-2,3-dichloro- 
benzamide hydrogen chloride 


545 
(MH^ 


Mediod 
11 


23- 

dicUoxo- 

beozoyl 

chloride 


13d 


Naphfhalene-2-carboxylic acid (3-animo- 
propylHl-(5-ben2yl-3-mefhyl-4-oxo-4,5- 
dihydro-isofbiazolo[S,4-d]pyriinidm--6-yl)- 
propyl]-amide hydrogen chloride 


526 


Method 
11 


2- 

naplhoyl- 
chloride 


13e 


B«tizo[b]1hioph^e-2-cari}oxylic acid (3- 
aiiuno-propylHl-(5-benzyl-3-methyl-4-<>xo- 
4,S-dihydro-isdthiazolo[5,4-d]pyrimidin*6- 
yl)-propyl]-ainide hydrogen chloride 


532 


M^iod 
11 


1- 

benzolhio 
phene-2- 
carbonyl 
chloride 


13f 


N-Azetidin-3-ylmetfayl-N-[l -(5-benzy 

l-3-methyl-4-oxo-4,5-dihydro-isothi 

azolo[5,4-d]pyriinidin-6-yl)-propyl] 


502 


Method 
11 


4-methyl- 

beii2x>yl 

chloride 
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-4-methyl-beiizamide hydrogen chloride 








13g 


N-[l«(5-Benzyl-3-methyl-4-oxo-4,5-d 
ihydro-isothiazolo[5,4-d]pyrimidm- 
6-yl)-propyl]-4-methyl-N-piperidin- 
3-yImethyl>benzaimde hydrogen chloride 


530 
(MH*) 


Method 
11 


4-metbyl- 

benzoyl 

chloride 


13h 


N<2-Ammo.ethyl>N-[H5-bedzyl.3- 

nle1fayl-4-oxo-4,S-dihydro-isothiazol 

o[5,4-d]pyrnmdm-6-yl)-propyl]-4-m 

efliyl-benzamide hydrogen chloride 


476 
(MH*) 


Method 
11 


4-metliyl- 

beozoyl 

cUoride 



METHOD 14 

N-[H5-Benzyl-3-methyl-4-oxo-4,5Himydro-b^^ 
5 dimethylaiiiuio>propy])-4-methyl-beiizamide 

To a solution of 5-Ben2yl-6-[l-<3-dime%lainino-propylamm 

isothia2oloi5,4-d]pyriraidin-4-one (method lie) (0.104g, 0.26 mmol) in dichloromethane (10 
mL) at r.t was added a saturated solution of potassium carbonate (10ml) followed by the 

1 0 dropwise addition of p-toluoyl chloride (34[iL, 0.26 mmol). The resulting solution was stirred at 
r.t. for 16h after which the LCMS showed the disappearance of the SM, The reaction mixture 
was evaporated to dryness and resuspended in 3ml MeOH and purified by Gilson HPLC using a 
20-99% H2O/CH3CN (0.05% TFA) gradient Concentration of the desired firactions gave N-[l-(5- 
Benzyl-3-methyl-4-oxb-4,5-dihydro-isothiaz»lo[5,4-d]pyrimidin-^^^ 

1 5 dnnethylamino-propyl)-4-me%l-benzamide (65 mg, 48%). mJz 5 18 (MH*), NMR (DMSO- 
d6 300MHz, 96 X) 6: 7.44-7.00 (m, 9H), 5.82 (d, IH), 5.51 (bs, IH), 4.86 (d, IH), 3.41 (t, 2H), 
2.75 (s, 3H), 2.50 (s, 6H), 2.39 (bm, 211), 2.12-2.05 (m, IH), 1.93-L90 (m, IH), 1.75 (m, IH), 
L50(m,lH),0.66(t,3H). 



20 . . The following compounds were synthesized according to Method 14: 
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Method # 


Compound Name 


m/t 


SM 


Acylating 

agent 


14a 


N-[l"(5-Ben2yl-3-methyl-4-oxo-4,5- 
dihydro-isothiaz61o[5,4-d]pyrimidm-^-yl> 

propyl]-N-<2-dime1hylai3imo^thyI>4- 
methyl-benzamide 


504 
(MH*) 


Method 
lid 


4<4n6thyl- 

benzoyl 

chloride 


14b 


N-[l-(5-Benzyl-3-me1hyl-4-oxo-4,5-d 
ihydro-isofhiazolo[5»4-d]pyTiimdin- 
6-yl)-propyl]-N-(i3-hydroxy-propyl)- 
4-methyl-benzamide 


491 
(MH*) 


Mefliod 
llf 


4-mefliyl- 

benzoyl 

chloride 



METHOD 15 



Metlianesulfonic add 3-[{l-(5-benzyI-3-methyI-4H>xo^ 
5 pyrimidm-^yI)-propyl]-(4-methyl-benzoyl)-ami^ 

To a solution of N-[l-(5-Benzyl-3-me<hyl-4-K)xo-4,5-dihydro-isotUazolo[5, 
propyl]-iN-<3-hydroxy-propyl)-4-methyl-benzainide (method 14b) (0.42g; 0.85 mmol) in 
anhydrous dichlorometfaane (57 mL)» was added anhydrous diisopropylethylamme (295 pi, 1.70 . 

10 mmol) followed by dropwise addition of methanesulphonyl chloride (71 p.1, 0.935 mmol). The 
reaction nuxture was stirred at r.t for 2h. The LC/MS of the RM showed the complete 
dis^pearance of the starting material and complete conversion to the mefhanesulfonic acid 3-[[l- 
(5-benzyl-3-methyl-4-oxo-4,5-dihydro-isofhiazolo [5,4-d]j)yrimidin-6-yl)-propyl]-(4-meaiyl- 
benzoyl)-amino]-proipyl ester. The reaction mixture was evaporated to dryness and used further 

15 crude. 

METHOD 16 

N-(3-A2etidin4"yl-propyl)-N"[l-(5-benzy l-3-methyl-4"OXO-4^-dihydro4so^^^ 
20 d]pyrinudui--6--yl)'-propylH-methyl--benzaniide 
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To a solution of meflianesulfonic acid 3-[[l-(5-benzyl-3-methyi-4-oxo-4,5-KlihydiXHis6t^ 
[5,4-d] p)Timidm-6-yl)-propyl]-(4-methyl-benzo 

from previous reaction) 0.080 g, 0. 14 mmol) in DMF (25 mL) at r.t was added an excess of 
potassiuin carbonate (0.097 g, O.TQmmol) Mowed by the 
5 0.28 mmol). The reaction mixture was stirred at 38**C fiair 16h after vMoh the LC/MS showed the 
disappearance of die SM. The reaction mixture was evaporated to dryness on a GeneVac HT12 
and resuspended m 3ml MeOH and purified by Gilson HPLC usmg a 20*99% H^^ 
(0,05% HCl) gradient Concmfration of the desired fractions gaveN-<3-Azetidinrl-yl-propyl)-N- 
[l-(5-ben2yl-3-methyl-4-oxo-4,5-d|hydro-isodiiazolo[5,^ 
10 bcaizamide (51 mg, 69%). m/z 530 (MET*), NMR 0?MSO-46 400MHz, 96 X) 6: 7.40-7.00 
(m, 9H), 5.85 (d, IH), 5.55 (bs, IH), 4.85 (d, IH), 3.40 (b, 2H), 2.90 (b, 2H), 2.78 (s, 3H), 2.50 
(b, 2H), 2.40 (s, 3H), 2.35 (bm, 2H), 2.20-2.00 (m, IH), 1,96-1.80 (m, IH), 1.65-1.50 (m, IH), 
1.40-1.30 (in, 3H), 0.65 (t, 3H); 

15 The following compoimds were synthesized according to Method 16: 



Method # 


Compound Name 


nt/z 


SM 


Amine 


16a 


iV-[l -(5-benzyl-3-methyl-4-oxo-4,5- 
dihydroisothiazolo-[5,4-^yrimidin-6- 
yl)propyl] -N-[3-(isopropylamino)propyl]- 
4-methylbenzamide 


532 
(MH*) 


Method 
15 


Isopropyl- 
amine 


16b 


N'[l -(5-ben2yl-3-methyl-4-oxo-4> 

dihydroi5othiazolo-[5,4-cOpyrimidm-6- 

yl)propyl]-N-[3- 

(cyclopropylamino)propyl]-4- 

me&ylbenzamide 


530 
(MH*) 


Method 
15 


Cycloprc^yl 
-amine 


16c 


iV^[l-(5-benzyl-3-mefhyl-4-oxo-4,5- . 
dihydrQisothiazolo-[5,4-rflpyrimidin-6^ 
yl)propyl] -4-methyl-N-[3-(methylamino) 
propyl] benzamide 


504 
(Mrf) 


Method 
15 


Methyl- 
amine 
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16d 


iV-[l-(5-beii2yl-3-methyl-4-oxo-4,5- 


544 


Method 


Pynolidioe 




dihyc?roisothia2olo-[5,4-tflpyrimidin-6- 




15 






yl)piopyl] -4-mettiyl-N-[3-(3-^)yiTolidm-l- 










y^nropyl) b@Dzamide 









METHOD 17 

5-Ben2yl-^{l-[(3-hydroxy-propyO-(4-metliyl-ben2yl>ai^ 
isothiazoio[5,4-d]pyriinidi]i-4-one 

To a solution of 5-Benzyl^6-[l-(3-hydroxy-propyIainino)-pr<^^ 

10 d]pyrimidmr4-one (method 1 1 f) (0.098 g, 0.26 mmol) in anhydrous DMF (3 mL) was added 

jpotassium carbonate (0.108 g, 0.78 mmol) followed by the dropwise addition of 4-mefhyl benzyl 
bromide (0.048 g, 0.26 mmol). The resulting solution was shaken at 40°C for 4h after which the 
LC/MS showed the disappearance of the SM. The reaction mixture was evaporated to dryness 
and resuspended m 3ml MeOH and purified by Gilson HPLC using a 20-99% H2O/CH3CN 

15 (0.05% TFA) gradient Concentration of the desired fractions gave 5-Benzyl-6-{l-[(3-hydroxy- 
propyl)-(4-methyl-benzyl)-amino]-propyl}-3-methyl-5H«isothia^^^ (48 
mg, 39%). m/z All (MH^, NMR pMS0^6 500MH2, 96 ^C) 5: 8.20 (s, IH), 7.40-6.85 (m, 
9H), 5.80 (d, IH), 5.20 (d, IH), 3.80 (d, IH), 3.70 (m, lH), 3.62 (d, IH), 3.50-3.30 (m, 2H), 2.90 
(m, IH), 2.75 (s, 3H), 2.33 (m, 2H), 2.25 (s, 3H), 2.20-2.16 (m, IH), 1.90-1.80 (m^ IH), 1.50 (m, 

20 2H),0.65(t,3H). 

METHOD 18 

5-ButyryIamino-3-methyMsoxazole-4-carboxylic acid amide 

25 A mixture of 5-amino-3-methyWsoxa2ole-4-carboxylic acid amide (2 g, 14,18 mmol) in 10 ml of 
butyric anhydride was stirred at 15p*'C for 0.5-lh. The brown solution was diluted with hexane 
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. (100 ml) and cooled to room tempCTature. The solid crushed out fix)m the rdixture was filtered 
and washed with hexane, dried in vacuo. The title amide (2.6 g) was obtained as white solid. 

METHOD 19 

5 3-Methyl-6-propyl-5H4soxazoIp[5,4-d]pyrimidm-4^ 

A suspension of 5-Butyrylamino-3-mefliyl-isoxa2ole-4-carboxylic acid amide (method 18) (2.6 g, 
q)Ut into 20 vials) in 3 J ml of 2N NaOH aq was subjected to micr^^ 

tenq>erature of MQX for 20mia The resulting solution was cooled with an ice bafli; and the pH 
10 was adjusted to l-'S with concentrated HC The crushed out solid was filtered, washed with 
water, dried over vacuum at 40X overnight The title pyrimidinone (1.749 g) was obtained as 
white soUd. 'H NMR (400MEIz, DMSO^d): 0.91 (t, 3H), 1.71 (m^ 2H), 2.44 (s, 3H), 2.64 (t; 
2H), 12.78 (s, IH). 

15 METHOD20 

5-Beii2yl-3-methyl-6-propyl-5H-isoxa2^1o[5,4-d]pyri^ 

A suspension of 3-mefliyl-6-priq)yl-5H-isoxazoIo[5,4Hi]pyriniidin-4-one (mefliod 19) (1.698 g, 
8.8 mmol), brazylbromide (1.5 g, 8.8 mmol), potassium carbonate (2.43 & 17.6 mmol) in 10 ml 
20 DMF was stirred at room traipaature Qvomght The mixture was diluted with water, extracted 
with ethyl acetate (50 ml x 3), the combined organic phases were dried ov^ aiihydrous sodium 
sulfete, concentrated, purified by flash column chromatography (elute: hexane-ethyl acetate = 
5:1). 1.69 g (68%) of the title compound was obtained as white solid^HNMR (400MHz, DMSO- 
d6): 0.80 (t, 3H), 1.61 (m, 2H), 2.43 (s, 3H), 2.73 (t, 2H), 5.35 (s, 2H), 7,12-7.35 (m, 5H). 

25- 

METHOD 21 

5-Benzyl-6Kl-bromo-propyl)-3-methyI-5H4soxazolo[5,4-d]pyriniidm 

A solution of 5-benzyl-3-methyl-6-propyl-5H-isoxazolo[5,4Hd]pyrirQidin-4-one (method 20) 
30. (3.167 g, 1 1.2 mmol) and sodium acetate (4.59 g, 56 mmol, 5 eq) in glacial acetic acid (26 ihl) . 



wo 2004/078758 



PCT/SE2004/000304 



-47- 

was treated with a prefonned bromine solution (0.7 ml bromine in 10 ml oif glacial acetic acid) 
(8.64 ml, 22.4 mmol, 2 eq). The mixture was stirred at lOO^'C for 24 hrs. Excess bromine (8.64 
ml, 22.4 mmol, 2 eq) was added to the mixture. The mixture was then stirred at 100°C for another 
24 hrs. Water was added to the reaction mixture, followed by aq. potassium carbonate. The 
5 mixture was extnusted with me&ylene chloride (SO mix 3), the combined organic phases w 
washed with water and dried over anhydrous sodium sul&te, then concentrated to giye the 
product which was puriJSed by flash chromatography (elute: hexane-ethyl acetate). 2.5 g product 
was furnished as a white solid. NMR (400MBEz;, DMSO-dS): 0.79 (t, 3H), 2.18 (m, IH), 2.35 
(m, IH), 2.58 (Si 3H), 5.12 (t, IH), 5.25 (d, IH), 5.80 (d, IH), 7.27-7.42 (m, 5H). 

10 

METHOD 22 

5-Benzyl-6-(l-but3iamino-propyl)-3-methyl-SH-isoxazoIo[5,4-d]py]in^ 

To a suspension of 5-benzyl-6-(l-bromo-propyl)-3-mefliyl-5H-isoxazolo[5,4-d]py^ 
15 (method 21) (2.8 g, 7.73 mmol) and potassium carbonate (2.67 g^ 19.38 mmol) in acetonitrile 
(100 ml) was added tai:-butyl-N-(3-aminopropyl)-carbamate (1.345 g, 7.73 mmol). The mixture 
was stirred at lOOX overnight Water (30 ml) was added to the mixture, which was extracted 
with ethyl acetate (3 x 50 ml). The combined orgamc phases were washed with brine (10 ml), 
dried over sodium sulfate, concentrated to obtain the title amine which was purified by flash 
.20 chromatography column (elute: ethyl acetate-hexane = 1-4 l-l) to give 2.6 g (74%) of product 
as white solid NMR (400 MHz, DMSO-d^): 0.85 (t, 3H), 1.32 (m, 2H), 1.41 (s, 9H), 1.58 (m, 
IH), 1.65 (m, IH), 2.09 (m, IH), 2.40 (m, IH), 2.60 (s, 3H), 2.81 (m, 2H), 3.29 (m, IH), 3.75 (m, 
IH), 5.42 (d, IH), 5.63 (d, IH), 6.72 (br, IH), 7.25-7,45 (m, 5H). 

25 

METHOD 23 

N-[[l-(5-BenzyI-3-methyl-4-oxo-4,5-dihydro4soxa2oIo[5,4Hd]pyrimidin-6-yl)-propyI]-(4- 
methyI-benz6yI)-amino)-propyI)-carbainic acid tert-butyl ester 
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A solution of 5-benzyl-6-(l"butylamino-propyl)-3-methyl-5H-isoxa2olo[5,4^ 
(method 22) (135 mg, 0.297 mmol) in dichloromethane (4 inl) was added^^to 
(46mg, 0.297 mmol) followed by triethylamine (60 mg, 0.594 mmol). The mixture was stkred at 
room temperature for Ihr. Then diluted with dichloromethane, -washed with saturated aq. sodium 
5 bicarbonate. The organic phase was dried over sodiimi sul&te, filtered, and concentrated. The 
crude oil was purified by flash column chromatography (solvoat eftyl acetaterhexane) to furnish 
N-[[l-(5-berizyl-3-methyl-4K)xb-4,5-dihydro-isoxazolo[5,4-d]p 
bai2oyl)-anMno]-propyl)-<jaibaniic acid tot-^^ 

'HNMR (500 MHz, 100°C,DMSO-dtf): 0.71 (1,3H), 1.12 (m, IH), 1:35 (s, 9H), 1.47 (m, IH), 
10 1.92 (m, IH), 2.14 (m, IH), 2.37 (s, 3H), 2.56 (s, 3H), 2.57 (m, 2H), 3.29 (m, 5:01 (d, IH), 
5.68 (m, br, IH), 5.79 (d, IH), 6.06 (br, IH), 7,14-736 (m, 9H). 

METHOD 24 

N-(3-Amino-propyQ-N-[l-(5-benzyl-3-methy]-4-oxo-4,5^ 
15 6-yl)-propyl]-4-methyl-beiizamide 

A solution of N-[[l <5-benzyl-3-methyl-4-oxo-4,5-dihydro-isoxazolo[5,4Hl]pyri^ 
yl)-propyl]-(4-methyl-ben2oyl)-amino]-propyl)-carbauuc acid tert-butyl ester (method 23) (0.223 
nomol) in 3 ml of 4 M HQ in dioxane was stirred at room temperature for 2hr. The solvent was 

20 distiDedoflFby vacuo, the residue was dried at 40'-50X for overm 

corresponding amine chloride salt was obtained, miz 41 A (MH*) ^H NMR (500 MHz, lOO^'C, 
DMSO^): 0.68 (t, 3H), 1.52 (m, IH), 1.72 (m, IH), 1.92 (m, IH), 2.10 (m, IH), 2.39 (s, 3H), 
2.51 (m, 2H), 2.57 (s, 3H), 3.41 (m, 2H), 4.85 (br, IH), 5.50 (br, IH), 5.77 (d, IHO, 7.07 (br, 2H), 
7.24.7.35 (in, 7H), 7.73 (br, 3H). 

25 - . 

The following compounds were synthesized according to Method 24: 



Method # 


Compound Name 


nt/z 


SM 


Acylating 










agent 
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24a 


N'-(3-Amino--propyl)-N-[l-^5--beiizyl-3- 
methyl-4-oxo-4,5-dihydro-isoxazolo[5,4- 
dlpyrimidm-6-yl)-pr6pyl]-4-fluoro-. 
benzamide hydrogen chloride 


478 


Method 
23 


4-fluoro- 

benzoyl 

chloride 


24b 


N-<3"Ainmo-propyl>-N-[l-(5-benzyl-3- 
methyI-4-oxo-4,5-dihydro-isoxa2olo[5,4- 
d]pyrimidm-6-yl)--propyl]-2,3-dichloro- 
benzamide hydrogm ddoride 


529 
(MH*) 


Method 
23 


2,3- 

dichloro- 

benzoyl 

chloride 


24c 


N-<3-Amino-propyl)-N-[l-(5-benzyl-3- 
methyl-4-oxo-4,5-dihydro-isoxazolo[5,4- 
d]pyriimdiiir6-yl>propyl]-3-fluoro-4- 
inefhyl-beDzamide hydrogen chloride 


492 


Method 
23 


3- fluQro- 

4- mettiyl- 
benzoyl 
chloride 


24d 


N-(3-Amino-propyl)-N-[l-(5-benzyl-3- 
me%^I-4-oxo-4,5-dihydro-ispxa2olo[5,4- 
d]pyrimidin-6-yl)-propyl]-4-methoxy- 
benzamide hydrogen chloride 


490 


Method 
23 


4- 1 . . 
methoxy- 
benzoyl 
chloride 



METHOD 25 

. N-(4-<;:yano-3-methyMsothiazol-5-yl)^-metliylrbatyramide 

5 ■■ . . 

To a sohition of 5ramino-3-naefhyl-isotWazole-4-carbomtrile (method 4) (638 g, 45.9 mmol) in 
pyridine (20 inL) at 0 "".C, isovjaleryl chloride (6.65 g, 55 mmol) was added diopwise. After the 
completion of the a&lition the reaction tnixture was allowed to warm to r.t and stirred overnight 
The TLC and the MS showed the complete disappearance of the starting material and the reaction 
10 mixture wais diluted witii GHQa (200 mL), washed with water (200 mL), 2N HCl (225 mL), satd. 
NaHCOs (200 mL), brine (200 mL) and dried over Na2S04. Concentration of flie CHCI3 layer 
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provided ibe product wMch was Iritarated from CH2Cl2/hexan 
NK4K7ano-3-me%l-isotWazol-5-yl)-3-me%l-bulyraim 
crystallke soUd IH NMR (300 MH2; 01X33) 5 l.M (d, 6H), ^ 
2.53 (s,3H), 9.87 (bs,lH). 

■ 5 ■ 

MEIHOD26 

3-Methyl-5-(3-methyl-butyi7]animo)-i5ofluazoIe-4-carboxy^ 

To a sohitioa of N<4-cyano-3-me1hyl-isp1hia2ol-5-yl)-3-metiiyl-but^^ (method 25) (8 g, 

10 35.8 imnol)m 30% aqueous MIiOH (200 mL), was added dr^^ 
. peix>xide at r.t After 1heconq>letiQn of &e addition fteieactipn mixture ymsti^ 

ovemigjit after \vhicb the TLC showed flie.con^lete dis^>pearauce of SM. The reaction mixture 
was concentrated to 40 mL and extracted with chloroftam (3 x 100 mL). The wganic layer was 
dried (N^SO^ and wincentrated to obtain 3-m^yl-5<3-me%l-butyiylaininp)-is6aiia2»le-4- 

15 carbojqrlic acid amide (6.1 & 71%) as a light yellow soKd. IH NMR (30D MHz, CDCls) 6 1.03 
(d, 6H), 2.24 (m. IH), 2.43 (d, 2H), 2.69 (s, 3H), 5.98 (bs, 2H), 11.77 (bs, IH). 

METHOD 27 

6rIsobutyit-3-met]iyI-5H-isottuazolp[5,4-d]pyrimidin-4^iie 

20 

3-Mefliyl-5-(3-methyl-butyrylamino)-isothiazole-4-<aiboxyUc^^^^ 

inmioO was suspended in 150 mLof 30%NH3 and then was heated to 140 °C &a5h in apressure 
reactor. The mixture was cooled and neutralized to pH 7. The reaction mixture was extracted 
wifli EtOAc ^ X 100 mL) and the combined organic layers were washed with water (100 mL), 
25 brine (100 mL) and Concentrated to get the product which was fiolher purified by column (silica 
gel) chromatography using 30% EtOAc in hexanes as eluent. Concentration of the pure product 
fiactiwis provided 6-isobutyl-3-methyl-5H-isothiazoIo[5,4-d]pyrimidin-4-one (2J2 g, ^ 
off-white powder. IH NMR (300 MHz, CDCI3) 8 1.05 (d. 6H), 2.32 (m, IH). 2.69 (d, 2H). 2.82 
(s,3H). 

30 
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METHOD 28 

5-Beii^l-^isobutyl-3-mefhyl-5H-isothiazoIo[5,4^ 

5 To a solution of 6-ispbutyI-3-ine%l-5H-isothia2olo[5,4Hi]p5^^ 

5,8 mmol) in 20 mL of anhydrous DMF was added 1 .38 g (10 mmol) of anhydrous K2CO3 
followed by benzyl bromide (1.18 g, 6.9 nunol) and flie mixture was stirred at room temperature 
overnight The TLC of the reaction mixture showed the con:q)lete disappearance of the SM. The 
reaction mixture was poured into ice-cold water and extracted with EtOAc (3X100 mL). The 

10 combined extracts were washed with water (100 mL), ibrine (100 mL), dried (N^S04) and 
concentrated. The TLC and the IH NMR showed the presence of two products N alkylated as 
well as 0-alkylated products in a ratio of 7:3 . The products were separated by column (silica gel, 
1 16 g) chromatography using 10% EtOAc in hexanes. S-Benzyl-^isobutyl^^ 
isothia2olo[5,4-d]pyrimidin-4^ne was isolated as white crystalline solid (1 .3 g, 70%). m/z 3 14 

15 (MH*),lHNMR(3001^a>ei3>50.94^(^ 
3H), 5.38 (s, 2H), 7.10-7.38 (m, 5H). 



The following compounds wore synth^ized according to Method 28: 



Method# 


Compound Name • 




Alkylating 
agent 


28a 


5^4-FluOTo-ben2yl)-6-isobutyl-3-methyl-5H- 
isothiazolo[5,4-d]pyrimidixi-4-one 


332 
(MET) 


4-fluorobenzyl 
bromide 



MBTHOD29 

5-Beii27l-6<l-broino-2-m^ylfropy0-3-methyl-i5H-isoW 



25 To a soMon of 5-benzyl-6-isobuiyl-3-ine%l-5H-isotiiiazolo[5,4-d]pyriinidin.^ (mefliod 
28) (1 3 g, 42 mmol) and sodium acefate (2 g) in acetic acid (10 mL) at 100 °C, a solution of the 
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bromine (132 g, 8.4 mmol) in acetic acid (10 mL) was added dropwise over a period of 20 
minutes. The reaction mixture was stirred at that temp^ature for 30 min and cooled and the TLC 
(eluent 10% EtOAc in hexanes) and MS showed tiie complete dis^pearanee of the SM and only 
the product The reaction mixture was poured into ice water and extracted wi& 
5 mL) and the organic layers were combined and washed with 2% sodium fhiosulfate solution (60 
mL), water (100 mL), brine (100 mL) and dried over Na2S04. Concentration of the organic layer 
provided 5"ben2yl-6-(Ubromo-2-methyl-propyl)-3-methyl-5H-isofl^ 

(1.61 g, 99%) as white crystalline soKd. m/z 394 (MH*), IH NMR (300 MHz, CDCI3) 5 0.54 (d, 
3H). 1.11 (d, 3H), 2.62-2.76 (m, IH), 2.83 (s, 3H), 4.42 (d, IH), 4.80 (d, IH), 6.22 (d, IH), 7.12- 
10 7,42(m,5H). 



The following compounds were synthesized according to Method 29: 



Method # 


Compound Name 




29a 


6-(l-Bromo-2^mediyl-i)ropyl>5-(4-£hioro-ben2yl)-3-mefliji-5H- 

isotMazolo[5,4-d]pyriimdiDi-4!-one 


412 
(MB*) 



15 

METHOD30 

6-(l-Azido-2-methyl-pr6pyI>-5-benzyl-3-methyl-5H-isot^ 

To a sokitioa of 5-benzyl-6-(l-bromo-2-methyl-propyl)-3-methyl-5H-isothiazolo[5,^ 
20 d]pyrimidin-4-one (method 29) (0.6 g, 1 .52 mmol) in anhydrous DMF (20 mL), sodium azide 
(0.65 g, 10 mmol) was added and the mixture was stirred at room temperature for 1 hour. The 
TLC of the RM showed the complete disappearance of the starting bromide. The reaction mixture 
was poured into ice water (300 mL) and extracted with EtOAc (3 X 100 mL). The organic layer 
was washed with water (100 mL), brine (100 mL) and dried (Na2S04). Concentration of the 
25 organic layer provided the product which was purified by column (silica gel) chromatography 
using 30% EtOAc in hexanes as eluent to isolate 6-(l-azido-2-methyl-propyl)-5-ben2yl-3- 
metbyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (0.506 g, 94%) as a low melting solid. mJz 355 
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(MH*)aHNMR (300 MHz, a)Cl3) 6 0.57 (d, 3H), 1 .07 (d, 3H). 2.50-2 
3.71 (d, IH), 5.05 (d. IH), 5.78 (d, IH), 7.12-7.40 (m, 5H). 

Ilie following compomds we]« synfliesized accordmg to MeAod 30 

'•5 



Method # 


Compound Name 




30 a 


6-(l -Azido-2-melhyl-i[nx>pyl)-5-(4-fluQro-be3rz^3-meSiyl-^5H- 
isod]iazolo[5,4rd]pyrniiidm-4-one 


373 

(MH*) , 



METHOD 31 

Hl-Amino-2-metfayI-propyl>5-bei)uz^^ 

10 

To a solution of 6-<l-azido-2rme%l-pi!opyl).5-benzyW-me 
4-one (mefeod 30) (OJ g, 1:41 imnol) in meflian 

and the resulting mixture was stirred at r.t in an atmosph^ of H2 and the progress of the 
reaction was monitored by MS. After fee disappearance of the starting material the reaction 
15 mixture was jBltered tibrough ceKte and washed with EtOAc. Concentration of tfie filtrate 
provided 6-(l~amino-2-methyl-prcq)yl)-5-ben2yl-3-methyl-5H-isoti^^ 
as a thick oil. the product was used as such in the next reaction with out further purification, miz 
349(Mtf) 

20 The foUowingconq^ounds were synthesized according to Method 31^ 



Method # 


Compound Name 


m/z 


31a 


6-(l-Amiiio-2-methyl-propyl)-5-(4-fluoio-benzyl)-3-mefliyl-5H- 
isothiazolo[5,4-d]pyri0]idm-4-one 


367 
(MH*) 
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METH6D32 

{3-[l-(5TBenzyt3-methyI-4M>xo-4^ihydro^^^ 
propyIaiDino]-propyl}H!arbaiidc add tert-butyl ester 

• 5 ■. ■ * 

To a solution of 6-(I-aimno-2-me%l-propyl).5-beii2yl-3-i^^ 

d]pyrnmdm-4-one (method 31) in dichloromefhane (30 xhL), 4 A molecular sieves (5 g) was 
added followed by (3-oxo^propyl)-caibamic acid tert-butyl ester (1.2 eq) and the reaction mixtoe 
was stirred at r.t for 3 h and flie progress of the reaction was monitored by MS. After (he 
10 complete disappearance of the starting amine, a catalytic amount of acetic acid was added to flie 
reaction followed by sodium triacetoxyborohydride (1J2 eq) and the reaction mixture was stirred 
at r.t ovemighL After the completion of the reaction (MS), flie reaction mixtiire was filtered and 
the residue was washed with dichlorometbane and the filtrate was washed with water (100 mL), 

brine (100 mL) and concentrated to get the product wMch was used as such f^ 
15 m/z486(Mir*) 



The fpllowhig compounds were synthesized according to Method 32: 



Method # 


Conqpound Name 


m/z 


32a 


(3-{l-[5-(4-Fluoro-benzyl)-3-metiiyl-4-oxo-4,5-di^ 
isofliiazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propylammo} - 
propyl)-carbamic acid tert-butyl ester 


504 

(MEO 



20 METHOD 33 

N-<3-Anuno-propyl)-N-[l-(5-benzyl-3-methyM-oxo-4^dmyd 
d]pyrimidin-6-^2-methyl-propyl]-4-methyl-benzamide 

To a solution of tiie {3-[l-(5-benzyl-3--methyMK)xb-4^-dihydro-isoflaia2olo[5,^^ 
25 yl)-2-methyUpropylamino]-propyl}-carbamic acid tert-butyl ester (method 3 1) in pyridine (10 
mL) at nt, a solution of the ;7-toluoyl chloride (0.616 g, 4 nmiol) in dichlorometbane (10 mL) 
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was added dr(q)'wise aiad llie resulting solution was stirred at hi &x 2 days, after wbich tiie TLC 
^owed the disappearance of most of the SM. Ilie reaction nuxtuie 

(100 mL) washed wifli water (2 X 100 mL), brine (100 mL) and iied CMa2S04). Cohcaitratiptt 
of tiie organic laydr provided tfie product which was purified by column (silica gel) 
5 chromatography using 20-30% EtOAC in hexanes as ehient Yield = 0.276 g of amide. Tte 
acylated pio&ct was dissolved in 4M HCl in l,4H]iomie and the mixture 
20 nun and the TLC showed the complete disq^earance of flie starting matetiai.- The reaction ° 
mixture was concentrated in a rotoiy evi^KnatOT and the residue was triturated 1^ 
precipitated pn)duct was fihered off and washed witii ether and dried undo^ v^^^ 
10 amino-prop3i>N^l-(5-bMizyl-3-me%l-4-oxo-4,5HKhydro-isothiai^ 

jnefliyi-pK»pyl]-4-meftiyl-benzamide as the hydrochloride salt (196 mg, 99%). White powder, 
mp. 139-140 "Cwfe 504 (MH^, 'HNMR (DMS0-d6 300MHz, 96°C) 5: 0.45 (d, 3H), 0.90 (d, 
3H), 1.12-130 (m. IH), 1.46-L63 (m, IH), 2.25 (t, 2H), 2.36 (s, 3H), 2.64-2.7 (m, IH), 2.68 (s, 
3H), 3.34 (t, 2H), 5.06 (d. IH), 5.59 (d, IH),5.90 (d, IH), 7.20-7.40 (m, 9H), 7.71 (bs, 3H). 

15 

The following conqxnmds woe syndiesized according to Mediod 33: 



Method # 


Compound Name 


m/z 


33a 


N-<3-Amino-propyl)rN- { 1 -[5-(4-fluoro-beii2yl)-3-me%M-oxo- 

4,5-dihydro-isotbiazolo[5,4-d]pyiimidin-6-yy 

4-methyl-beDzamide 


522 



20 METHOD 34 

3-Methyl-5-(3-methyl-butyi7l)-i$oxazole-4-c^^^ 

A mixture of 5-amino.3-methyHsoxa2ole-4-carbpxylic acid amide (10 g, 70 imiiol) in 25 
ml of isovaleric anhydride was stiired at 1 lO-HS'^C for Ih. The brown solution was diluted with 
25 hexane (500 ml) and cooled down. The precipitated gum was separated from the mixture and 
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washed with hexane, dried in vacuo. 3-Me1hyi-5-(3-methyl.bu^l)-isoxa2ole4-c^^ add 
amide was obtained as a yellow gumi^irther used without purification in method 35. 

METHOD 35 

5 6-IsobutyI-3-methyI-5jJ-isoxazolo[5,4-d]pyrimi^ 

A suspcatision of 3-methyl-5-<3-metfayl.butyrylHsoxa2ole-4-^ add amide 
. (method 34) (split into 40 vials) in 3.5 ml of 2N NaOH aq was subjected to microwave inadiatiaa 
at i40**C for 2()min. The leisulting sofo^ 
10 to 1-3 wifli concentrated HCl. The solid was filtered, washed with water, dried over vacuum at 
40°C overnight 6-Isobntyl«3-in^yl-5ff-isoxa2olo[5,Vd]pyri^ (8 g) was obtained as 

a white solid. 55% yield for two steps, 

m/r. 208 (MH*), NMR (400MHz, DMS0-^(5): 0.76 (d, 6H), 1.95 (m, 11^, 2.25 (s, 3H), 2.32 
(d,2H), 12.55 (s,lH). 
15 ■ • 

ME1HOD36 

S-Beiizyl-^isobntyl-S-metfiyl -5J7-i50xazolo[5,4-d]pyri 

A suspension of 6-isobutyl-3-methyl -5ff-^^ 
20 (5 g, 24.4 mmol), benzylbromide (4;17 g, 24.4 mmol), potassium carbonate (6.7 g, 48.8 mmpl) in 
20 ml DMF was sthied at room ten^isr^ 

extracted witib ethyl acetate (100 iid X 3), tfie combined oTgaiiic phases were 
anhydrous sodium sul&te, concentrated, purified by jQash column chromatography (elute: 
hexane-ethyl acetate = 7:1). 5-benzyl-6-isobutyl-3-methyl -.5fl^is6xazolo[5,4-d]pyrimidin-4K)ne 
25 was obtained as white solid (3 g, 10.1 mmol) (41%). 

nt/z\ in (MH*), ^H NMR (400MHz, DMSO-^/d): Q.90 (d, 6H), 2.30 (m, IH), 2.55 (s, 3H), 2.75 
(d, 2H), 5.42 (s, 2H), 7.22-7.43 (m, 5H), 



30 
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Tbe following compounds w«re sya&esized according to Mefiipd 36: . 



Method # 


Conq>oiuid Name 


mA: 


36a 


5-(4-Fluoio-benzyl)-6-isobtityl>3-methyl-5H-isoxazolo[5,4- 

d]pyrimidin-4-one 


316 



METHOD 37 

5 5-Benzyl-6-Cl-bromo-2-methyl-propyO-3-mediyt^ 

A solution of 5-benzyl*6-isobu1yl-3-methyl -5H-isoxazoto^^ 
(method 36) (130 mg, 0.44 mmol) and sodium acetate (90 mg, 1.09 mmol, 2.5 eq) in glacial . 
acetic add (2 mO was treated with a piefonned bm 

10 glacial acetic acid) (1.54 ml, 2 imnol). The mixture was stirred at 1 10-120*^C for 1 day. Excess 
bromine (1.54 ml, 2 mmol) was added to the mixture every 4 hours fdr two times at 1 1 0-120®C. 
Water was added to the mixture to which was subsequently added potassium carbonate and 
extracted with mettiylene chloride (20 ml x 3), the combined organic phases w^e washed with 
wato: and dried over anhydrous sodium sul&te, then concentrated to give fte product \v1iich was 

15 purified by ISCO (elute: hexane-ethyl acetate). 100 mg (60%) of 5-ben2yl-^l-bromo-2-methyl- 
propyl)-3-methyl-5i?-isoxazolo[5,4-d]pyrimidin-4-one was obtained as a yellow gum. 
ni/z: 377 (MH^, NMR (400MHz, DMSCWd): 0.55 (d, 3H), 1.02 (d, 3H), 2.48 (m, 4H), 4.75 
(d, IH), 5.60 (d, IH), 5.70 (d, IH), 7.16-7.30 (m, 5H). 

20 The following compounds were synthesized according to Method 37: 



Method # 


Compound Name 


m/z 


37a 


6-(l-Bromo-2-melliyl-propyl)-5-(4-fluoro-benzyl)-3-metiiyi-5H- 
isoxazolo[5,4-d]pyrinudin-4^ne 


396 



METHOD 38 
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6Kl-Azido-2-methyi-propyl)-5-beiizyi-3-mea^^ 

A suspension of 5--benzyl-6-(l-bromo-2-methyl-^ 
d]pjraaidin-4-one (method 37) (100 mg, 0266 mmor) and sodium azide (34.5 mg, 0.53 mmol) in 
5 DMF (2 ml) was stirred at 60*^0 for Ih. Wator (5 ml) ^ 

with ethyl acetate (3 x 20 ml). The combined organic phases were washed with brine (10 ml), 
dried over sodium sulfate, concentrated to obtain 6-<l-azido-2-mefhyl*pippyl)-5-benzyl-3- 
metfayl-5jFf-isoxazolo[5,4-d]pyrimidm-4-one w^ 
acetate). 50mg (56%) of a colorless oil was obtained. 
10 m/r. 339 (MH*), *H NMR (400MIfe, DMSCWd): 0.60 (d, 3H), 0.95 (d, 3H), 2.25 (m, IH), 2.45 
(s, 3H), 4.19 (d, IH), 5.30 (d, IH), 5.42 (d, IH), 7.12-7.30 (m, 5H). 



The following compounds wm synthesized according to Method 38: 



Method # 


Compouhd Name 


m/z 


38a 


6-(l-Azido-2-methyl-pn>pyl>5<4-flu(m>-baazyl>3-methyl-5H^ 
isQxazolo[S,4-d]pyrimidiiir4>one 


357 
(MET) 



METHOD 39 

6^1-Amflno-2-methyl-propyI)-5-benzyI-3-mefliyl-^ 

Amkture of 6-(l-azido-2-methyl"propyl)^5-ben2yl-3-methyl-5Zf-is^^ 
20 d]pyrimidin-4-one (method 38) (40 mg, 1 . 1 1 8 mmol), triphenylphosphine (62 mg, 0.237 mmol) 
and water (4 pi) in THF was stirred at 60''C for 5 hours. Excess amount of water (30 jil) was 
added to the mixture and stirred at (ff'Q for another 10 hours. The volatile solvent was distilled 
out, the product was purified by ISCO (Ethyl acetate : hexane = 60%. 25 mg (68%) of 6-(l- 
amino-2-methyl-propyl)-5-ben2yl-3-methyl-5H"isoxazolo[^ was obtained as 

25 colorless oil. 

m/r. 313 (Mtf), NMR (400MHz, DMS0^(5): 0.55 (d, 3H), 0.95 (d, 3H), 2.02 (m, IH), 2.15 
(br, 2H), 2.55 (s, 3H), 3.59 (d, IH), 5.38 (d, IH), 5.65 (d, IH), 7.25-7.42 (m, 5H). 
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The following compounds were syntibesized accor<£ng to Me&od 39: 



Method # 


Compound Name 


m/z 


39a 


6-(l-Amino-2-methyl-propyQ-5-(4-fluoiD-beiizyl)-3-meffli^'-5H- 
isoxazolo[S,4-d]pyrinudm'4rone 


331 



5 . . ■ 

METHOD 40 

{3*[H5-Beii:^I-3-methyI-4H)xo-4,5-dm 
propylanunoJ-propyQ-carbaimc add tert-butyl ester 

10 A mixture of 6-(l-aiiiin6-2-methyl-propy^^^ 

d]pyrimidin-4-one (metiiod 39) (20 mg, 0.064 mmol) and (3K)xo-piop5l)-carbamic acid tert-bufyl 
^ter (1 1 mg, 0.064 mmol) in methylene chloride (5 ml) with dried 4AMS was stined for Ih at 
room temperature. Then sodium triacetoxyborohydride (2eq) suid^^^^^ 

added to the mixture. The mixture was stirred at room temperature for 1 day* The inixture was 
15 filtered through a 2ji cartridge, the filtrate was concentrated, tihe mixture was purified by ISCO 
(ehxte: ethyl acetate-hexane = 30% - 60%) to give 18 mg (60%) of {3r[l-(5-benzyl-3-mefliyl-4- 
oxo-4,5-dihydix)"isoxa2olo[5,4-dlpyriinidin-<-yl)-2-methyl^^^ acid 
tert-butyl ester as a white solid. 

in/z: 470 (MH*), NMR (400 MHz, DMSO-d^): 0.65 (d,3H), 0.80 (d, 3H), L10(m, 2H), 1.25 
20 (s, 9H), 1 .32 (d, IH), 1.70-1.90 (m, 2H), 2.18 (m, IH), 2.49 (^, 3H), 2,70 (in, 2H), 3.48 (d, IH), 
5.15 (d, IH), 5.51 (d, IH), 6.55 (br, IH), 7.12-7.32 (m, 5H). 



25 

The following compounds were synthesized according to Method 40: 
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Method # 


Compound Name 


m/z 


40a 


(3-{l-[5<4-nuoroHben2yl).3-methyl-4-ox 
isoxazolo[S,4-d]pyrimidm'^yl]-2-mefliyI-propylax^ 

carbamic acid tert-butyl ester 


488 



ME1H0D41 

{3-[[l-{5-Ben!q^l-3-mefhyI-4-oxo-4^ihydr^^ 

propyI]-(4-methyI-beiizoyO-amino]-propyl}-carbanuc add tert«4>utyl ester 

5 ' / 

A solution of {3-[l-(54)enzyl-3-mefhyl-4K)xo-4,5-dihydrcH 
methyl-prq)ylaminb]"propyl}<;aAamic ad 

in dichloromeliiane (4 ml) was added toluoyl chloride (6i6mg, 0.426 mmol) followed by 
triefliylaniine (65 mg, 0.639 mmol). The mixture was stirred at 30-40**C for 1 days. The mixture 
10 was thoti diluted with dichloromethane, washed with saturated sodium bicaibonate aq: The 
organic phase was dried oyer sodium sulfate, filtered, and concentrated The crude oil was 
punfied by ISCO (solvent ethyl acetate-hexane) to give {3-i[l-(5-benzyl-3-mediyl-4-oxo-4,5- 
dihydro-isoxa2olo[5,4-d]pyrimidin-6-yi)-2-me&yl-propyl]-^^ 
carbamic acid tert-butyl esto- as white solid (1 ISmg, 0.196 nmidl). m/r. 588 (MET*) 

15 

The foUowing cortq)ounds were synthesized according to Method 4 h 



Method # 


Compound Name 


m/z 


SM 


Acylating 
agent 


41a 


{3-[{l-[5-(4-Fluoro-ben2yl)-3-mefliyl-4-oxo- 
4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-yl]- 
2-methyl-propyl}-(4-methyl-benzoyl)-amino]- 
propyl}-carbamic acid tert-butyl ester 


606 
(MH^ 


Method 
40a 


4-mefliyl- 

benzoyl 

chloride 
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41b 


{3-[[l<5-Benzyl-3-methyl-4-oxo-4,5 
-dihydro4soxazolo[5,4-d]pyrimidin- 
6-yl)-2-methyl--propyl]-(3-fluoro-4- 
methyl4)enzoyl)-ammo]-propyl}-carb 
amic acid tert-butyl estCT 


606 
(MH*) 


Method 
40 


3-Fluoro-4- 

methyl-benzoyl 

chloride 


41c 


{3-[{l-[5-(4-Fluorobenzyl)-.3-methy 
l-4-oxo4^5-dihydro-isoxazolo[5,4- 
d]pyrimidm-6-yl]-2-methyl-pnq)yl^ 
4-metfayl-benzoyl)-a]iiko]-pn>pyl}-carbamic 
acid tert-butyl ester 


624 
(Mif) 


Method 
40a 


3-Fluon)-4- 

mefliyl-benzoyl 

chloride 



METHQD42 

N-^Amino-propyQ-N-[lK5-beiizyI-3-metliyI-4-oxo-^ 
5 6-yO-2-inethyI-propyI]-4-iiieth^beiizaniide 

A solution of {3-[[l<5-benzyl-3-methyl-4-oxo-44Hiaydro^isoxazoio[5,4^^ 
yl>2-me%l-propylH4-methyl-ben2oyl>amno]-i»opyl}Hart acid teit-butji estw (method 
41) (0^ mmol) in 3 ml of 4 M HCl in dioxane was stitred at room t^iq>a:ature for 2hr. The 
10 solvent was distiUedoffby vacuo, the i^sidue was dried at 4()~50*'C for OVei^ 
N-(3-Amino-propyl>N-[l-(5-benzyl-3-methyl-4K)x<H^-dihydro-isax^ 
yl)-2-methyl-pnq)yl]-4-methyl-ben2amide was obtained as fte HCl salt. ^ . 
(500 MHz, lOO'C, DMSO^): 0.48 (d, 3fl), 0.94 (d, 3H). 1.30 (m, IH), 1.60 (m, IH), i2.35 (m. 
2 J8 (8, 3H). 2.58 (s, 310, 2.70 (m, 1H);337 (m, 5.1 1 (d, IH), 164 (d, IH^^ 
15 (d,lH), 7.23-7.39 (m,9H), 7.63 (br,3Hj. 



Hie following compounds wwe synthesized according to Method 42: 



Wd 2004/078758 



PCT/SE2004/OQ0304 



-62- 



Method # 


Compound Name 


m/z 


42a 


N-(3-Ainino-propyl)-N-{ l-[5-(4-fluoro-benzyl)-3-methyl-4-6xo- 

4,5-^ihydro-isoxaz6lo[5,4-d]pyrimidm-6-yy 

4-melhyI-benzamide 


506 
(MiO 


42b 


N-(3-Anuno-propyl)-N-[ l-(5-benzyl-3-methyl-4-oxo-4^- 

dihydro-isoxa2olo[5,4-d]pyrnmdin-<-yl>^^ 

fluoro-4-methyl-beDzamide 


506 
(MH*) 


42c 


N<3-Ainino-propyl)-3-fluoroTN-{ l-[5-(4-fluoro-ba^ 

mefhyl'^xo-4,5-^ydro-isoxazolo[5,^^ 

methyl-propyl}-4-metfiyl-benzamide 


524 
(MH*) 
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EXAMPLEA-1 



-^oL \ AcOH.reflux ^"^vw^N H,S ^ ^'V^, • 

OEt hi -EtOH • H3C CN HaC^ VNH2 




CN 



N 



Butyryl chlorideV [O] H2N 



o 

HzO^NHtOH 



NEt, 



s 
NH3 



S 




CONH, 



O 



o 



DMF,K2C03,r.t 





AcOH 



1.4-MePhC0a,NEfe 

1 

NHBoc 2. 4M HCI h dhscane 
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EXAMPLESAl 



The following cbmpbvinds were synfliesized according to synthetic scheme A-1 above: . 



Ex. 


Compound 


'HNMR 




SM- 


Al-1 


iV^(3-Ainino-propyl)--JV^-[l-(5. 

benzyl-3-meliiyl-4-oxo-4,5- 

dihydio-isotbiazoIo-[5,4- 

c/jpyrimidin-6-yl)--propyl]-4- 

methyl-b^izaimde hydrogen 

chloride 


'H NMR (DMSO-d6 300MHz, 
96 ^C) 8: 7.7$ (bs, 3H), 7.37- 
6.95 (m, 9H), 5.77 (d, IH), 
5.50 (bs, IH), 4.83 (d, IH), 
3.36 (t, 2H), 2.72 (s, 3H), 2.46 
(t, 2H), 2:39 (s, 3H), 2.20^2.05 
(m, IH), 1.96-1.75 (m, IH), 
1.74-1^40 (jn lED, 0.63 ft 3H) 


mlz 
490 
(MH*) 


Method 
11 


Al-2 


N-(3-Amino-propyl>N-{l-[5- 

(4-fluoro-ben2yl)-3-meliiyl-4- 

oxo-4,5-dihydro- 

isothiazolo[5,4-d]pyrumdin-6- 

yl]-propyl}-4-methyl- 

benzamide hydrog^ chloride 


'H NMR (DMSO-<i6 300MHz, 
96 »C) 5: 7.76 (bs, 3H), 7.27- 
7.05 (m, 8H), 5.70 (d, IH), 
5.49 (bs, IH), 4.85 (d, IH), 
336 (t, 2H), 2:99 (s, IH), 2.72 
(s, 3H), 2.42 (t, 2H), 234 (s, 
3H), 2.20-2.05 (m, IH), 1.98- 
1.82 (m, IH), 1.74-138 (ni, 
2H),0.66(t,3B[) 


mlz 
507 
(MH*) 


Method 
11 
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EXAMPLEA-2 



-^^^^ ^ yCN AcOH, reflux EtO^CN h,S "*°->^^ 
OEt bw -EtOH H3C CN H3C 

S" 



Bntyryl cMori deN^^N [Q] HzN^^^CN 

NEt3 n'^X^Hj Had^NHz 
O 



H2O2.NH4OH 

o 

Y\ NH4OH,140°C,4h W J 



RiBr,DMF 
K2C03,r.t 




Br2, NaOAc 
AcOH 




,Ri 



• S' 



N 




H2N 



R2 




LRaCdCLKaCOa, 
H2O. CH2CI2 

2.4M HCIindioxane 
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The following confounds were syn&iesized ao^irding to synthetic scheme A-2 above: 



Ex. 


Compound 


'HNMR 


m/z . . 


SM 


AM 


N-(3-'Amino-propyl>N-[l-(5- 

l)enzyl-3'methyl-4-oxo-4,5- 

dihydro-isofhiazol6[5,4- 

d]pyrimidin-6-yl)-propyl]--4- 

bromo-benzatnide hydrogen 

chloride 


NMR (DMSO-d6 500MHz, 
96 ''C) & 7,80 (hr, 3H), 7.64 
(d, 2H), 7.36-7.28 (m, 5H), 
7.13 (m, 2H), 5.80 (d, IH), 
5.57 (bs, IH), 4.95 (d, IH), 
3.38 (t, 2H), 2.77 (s, 3H), 2.47 
(t, 2H), 2.17-2.13 (m, IH), 
1.96-1.91 (m. 1H),1.72-1.50 
(m,2H),0.68(t,3H) 


m/z 
556 
(MH*) 


Mettiod 
13 


A2-2 


N-(3-Amino-propyI)-N-[ 1 -(5- 
l)emyl-3-mefliyl-4-oxo-4,5- 
dihydra-iso1hiazolo[5,4- 
d]pyrimidm-^yl)-propyIl-4- 

■*K J J J IT ST J J 

chloro-benzamide hydrogen 
chloride 


'H NMR (DMS0-d6 300MHz, 
96 °C) 6: 7.56-7.12 (m, 9H), 
5.81 (d, IH), 5.58 (bs, IH), 
4 94 Yd 1H» 3 39 fhm 2H^ 
im (s, 3H), 2.46 (hidden by 
DMSO), 2.15 (m, IH), 1.93 
(m, IH), 1.83-1.420 (m, 2H), 
0.69 (t,3H) 


m/z 
510 
(MH*) 


Method 
13 


A2.3 


N-(3-Aniino-propyl)-N-[ 1 -(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isothiazolo[5,4- 

d]pyrimidm-6-yl)-propyl]-3- 

fluoro-4-methyl-benzannde 

hydrogen chloride 


'H NMR (DMSO-d6 300MHz, 
96 X) 6: 7.52-7.09 (m, 9H), 
5.81 (d, IH), 5.54 (bs, IH), 
4.93 (d, IH), 3.39 (t, 2H), 2.76 
(s, 3H), 2.46 (2H, hidden by 
DMSO), 2.31 (s, 3H), 2.16 (m. 


m/z 
508 
(MH*) 


Method 
13 
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IH)^ 1.92 (m, IH), 1.70 (m, 
lH),l,45(m, lH),0.67(t,3H) 






AM 


N-^Aniino-pi:opyl)-N-[H5- 

tienzv1-^Tne1})v1»4*nvn-4 ^- 
dibydro-isotbiazplo[S,4- 
d]pyrimidin-^yI)-propyl]-2,3- 
dichloro-benzamide hydrogen 
cblmde 


NMR (DMSO-d6 300MH2, 

5.93 (d, IH), 5.82 (bs, IH), 
5.10 (4 IH), 330 (m, 2H), 
2.78 (s, 3H), 2.46 (m, 2H), 
2.20 (m, IH), IJM (m, IH), 
1.70 -1.50 (m, 2H), 0.70 (t, 
3H) 


(Mtf) 


Method 


A2-5 


N£qphlhalene-2-carboxyIic acid 
(3-ainino-propyl)-[ 1 -(S-benzyl- 
3-mefhyl-4-<)xo-4,5-dihydro- 

yl)-propyl]-aimde hydrogen 
chloride 


'H NMR (DMSO-d6 300MHz, 
96 "q 5: 8.00-7^8 (m, 3H), 
7.87 (s, IH), 7.63-7.61 (m, 

OTA 1 (A 1TT\ 7 0*7 /tvi 
JLt\.)y iAj ^u, 1X1^, /.Z/ ^m, 

3H), 7.10 (m, 2H), 5.83 (d, 
IH), 5.67 (bs, IH), 4.98 (d, 
IH), 3.46 (m, 2H), 2.77 (s, 
3H), 2.40 (m, 2H), 2.24 (m, 
IH), 2.04 (m, IH), 1.70 (m, 
IH), 1.45 (m, IH), 0.74 (t, 3H) 


m/z 

526 
(MH*) 


Metttod 

13 


A2-6 


Ben2o[b]thi6pheae-2- 
carboxylic acid (3-amino- 
propyl)-[l -(5-benzyl-3-methylr 
4-oxo-4,5-dihydro- 
isothiazolo[5,4-d]pyriniidin-6- 


'H NMR (DMSO-d6 300MHz, 
96 °C) 6: 7.99-7.85 (m, 3H), 
7.60 (s, IH), 7.50-7.30 (m, 
3H), 7.25 (bm, 2H), 7.05 (bm, 
IH), 5,78 (d, IH), 5.66 (bs. 


mlz 
532 
(MH*) 


Method 
13 
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yl)-propyl]-ainide hydrogen - 
diloride 


IH), 4.96 (d,lH), 3.65 (t,2H), 
2.76 (s, 3H), 2.62 (t, 2H), 
223-2.21 (m, IH), 1.97-1.93 
(m, IH), 1.92-1.88 (m, IH), 
1.61-1.46 (m, IH), 0.713 (t, 
3H) 






A2-7 


N-Azetidm-3-ylmethyl-N-[l- 

(5-bMi;qrlr3-niethyl-4-ox6!-4^- 

dihydro-iso1faiazolo[5,4 

<Qpyrimidin-6-yl)-pippyl] 

-4-methyl-baizaiiiide. 


'HNMR (DMS0-d6 500MHz, 
96 "C) 5: 7.75-7.20 (m, 9H), 
5.50 (m, IH), 5.38 (m, IH), 
4.25 (m, 2H), 4.00 (m, IH), 
3.10 (t, 2H), 2.75 (s, 3H), 2,73 
(m, IH), 239 (s, 3H), 2.32 (m, 
IH), 1.85-1.75 (m, IH). 1.60- 
1.50 (m, IH), 0.82 (t, 3H) 


tn/z 
502 
(Mtf) 


Methrwl 
13 


A2-8 


N-[l-(5-Beii2yl-3-melhyl-4- 

(»co-4^-daiydn>T. 

isotfaiazolo[S,4-d]pyriiiiidin- 

6-yl)-propyl]-4-meliiyl-N- 

pq>eridm-3-]dme^yl- 

beozamide 


'H NMR (DMS0-d6 300MHz, 
96 5: 7.31-6.94 (m, 9H), 
5.81 (m, IH), 5.32 (bs, IH). 
4.72 (bm, IH), 3.05 (bm, 2H), 
2.76 (s, 3H), 2.65 (bm, 2H), 
2.37 (s, 3H), 2.25 (m, 2H), 
1.90 (m, 32H), 1.78 (m, 311), 
1.55 (in,lH), 0.65 (t;3H) 


mfe 
530 
(MH*) 


Method 
13 


A2-9 


N-(2-Amino-ethyl)-N-[l-(5- 

benzyl-3-methyl-4-oxo-4^- 

dihydro-iso1hiazolo[5,4^ 

d]pyriimdin-6-yl)-propyl]-4- 

methyl-benzamide 


'H NMR (DMSO-d6 500MHz, 
96 °C) 5: 7.35-6.88 (m, 9H), 
5.80 (d, IH), 5.35 (bs, IH), 
4.70 (d, IH), 3.80 (m, 2H), 
2.90 (m, 2H), 2.76 (s, 3H), 
2.45 (s, 3H), 2.05-1.85 (m, 
2H),0.60(t,3H) 


mJz 
476 
(MH*) 


Method 
13 
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A2-10 


N-[l-(5-Benzyl-3-mefliyl-4- 

oxo-4,5-dihydr6- 

isothia2olo[5,4-d]pyrimidin- 

6-yl)-propyl]-N-(2- 

dimetiiylanuno-ethy]5-4- 

mediyl-benzamide 


'H NMR (DMS0-d6 500MHz, 
96 °C) 5: 735-6.88 (m, 9H), 
5.80 (d, IH), 5.40 (bs. IH), 
4.80 (d, IH), 3.75 (m, 2H), 
3.00 (m, IH), 2.80 (s, 3H), 
2.70 (m, IH), 2.52-2.50 (2s, 
6H), 2.35 (s, 3H), 2,15-1.98 
(m,2H),0.70(t,3H) 


miz 
504 

(MH*) 


Method 
14 


A2-11 


N-[l-(5-Beiizyl-3-meth)d-4- 

oxo-4,5-dihydro- 

isotidazolo[S,4-cQpynmidin- 

6-yO-propyl]-N-C3- 

dimetfa;^amiiK>-propyQ-4- 

mefhyl-benzatmide 


'H NMR (DMS0-d6 300MHz, 
96 'C) 5: 7.44-7.00 (m, 9H), 
5.82 (d. IH), 5,51 (bs, IH), 
4.86 (d, IH), 3.41 (t, 2H), 2-75 
(s, 3H), 2.50 (s, 6H), 239 (bm, 
2H), 2.12-2.05 (m, IH), 1.93- 
1.90 (m, IH), 1.75 (m, IH), 
1.50 (m,lH). 0.66 (t,3H) 


mIz 
518 
<MH^ 


Mediod 
14 
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EXAMPLEB 



, ^CN AeOH...to ^'°)^ 
OEt bw -EtOH H3C CN H3C >-NH2 




CN 



S 
NH3 



ButyrylcMori deN^CN [P] HjN^^CN 

^^S-^NH^ NEt3 N.^NH2 Hs/^NHz 

o 

H202,NH40H 
V^CONHa ; \ y^NH 



DMF.KjCOj.r.t 



Br 





Br2,NaOAc \__>A-N 

s 




K2CO3 

CH2CI2 



V^OH 



1. R2Coa, K2CO3. 
H2O.CH2CI2 

2. (a) MsCI, DIEA, CH2CI2 



(b) R3R4NH, K2CO3. DMF 
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The following compounds were syn&esized according to Example B above: 



Ex. 


Compound 


'HNMR 




SM 


B-1 


7/-[l-(5-baazyl-3-mefliyl-4-oxo- 
4^-dihydroisodiiazolo-[5,4- 
</|pyrimidin-6-yi)propyl] -N-[3- 
(isopiopylaniinb)propyl]-4- 
mefhylbenzamide 


'HNMR (DMSO-d6 400MH2, 
96 6: 735-7.00 (m, 9H). 
5.80 (d, IH), 5.50 (bs, IH), 
4.90 (d, IH), 3.40 (t. 2H), 3.05 
(b, lia), 2.80 (s, 3H), 2.63 (b, 
2H), 2.35 (s, 3H), 2.20-2.05 
(m, IH), 2.00-1.85 (m, IH), 
1.74-1.70 (m, IH), 1.60-1.40 
(m, IH), 1.10 (d, 6H), 0.65 (t, 
3H) 


m/z 
532 

(mhT) 


Metibod 
16 
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B-2 


JV^[l-(5-benzyl-3-methyl-4-oxo- 
4,5-dihydroisofliia2oIo-[5,4- 
</]pyrimidm-6-yl)propyl] -N-[3- 
(cyclopropylamino)pix>pyl]-4- 
metbyibenzamide 


'HNMR (DMS0-d6 400MHz, 
96 "Q 5: 7.45-7.00 (m, 9H), 
5.80 (d, IH), 5.52 (bs, IH). 
4.85 (d, IH), 3.43 (b. 2H). 
2.78 (s, 3H), 2.65 (b, 2H), 2.35 
(s, 3H), 2.20-1.15 (various m, 
9H),0.65(t,3H) 


mlz 
530 
(MH*) 


Method 
16 


B-3 


iSK3-azetidiii-l-yipropyl)-N-[l- 
(5-benzylri3-mediyl-4-oxo-4^- 
dihydroisothiazolo-[5,4- 
tflpyriinidin-6-^)prppyI] -4- 
metbylbenzamide 


'H NMR (DMS0-d6 400MHz, 
96 "C) 6: 7.40-7.00 (m, 9H), 
5.85 (d, lH)i 5.55 (bs, IH), 
4.85 (d, IH), 3.40 (b, 2H), 
2;90 (b, 2H), 2.78 (s, 3H), 2.50 
(b, 2H), 2.40 (s, 3H), 2.35 
(hm, 2EI), 2.20-2.00 (m, IH), 
1.96-1.80 (m, IH), 1.65-1.50 
(m, IH), 1.40-130 (m, 3H), 
0.65 (t,3H) 


mlz 
530 
(MH*) 


Method 
16 


B-4 


iV^[l-(5-beaizyl-3-inethyl-4-oxo- 
4,5-dibydtoisofliiazol6-[5,4- 
d]pyrimidin-6-^)piopyl] -4- 
melhyl-N-i3^3-pym)Udin-l- 
ylpropyl) benzamide 


'H NMR 0OMSO-d6 500MHz. 
96 ■>(:) 5: 7,35-7.07 (m, 9H), 
5.82 (d, IH), 5.57 (bs, IH), 
4.91 (d, IH), 3.60 (b, 2H), 
2.76 (s, 3H), 2.50 (6H hidden 
by DMSO), 238 (s, 3H), 2.20- 
2.10 (m, IH), 2.00-1.65 
(various m, 6H), 1.55-1.40 (m, 
lH),0.66(ti3H) 


/m/z 
544 
(MH^ 


Me&od 
16 


B-5 


iV^[l7(5-ben2yl-3-metfiyl-4-oxor . 
4,S-Hlihydroisottaazol6-[S,4- 
cqpyrunidin-6-yl)propyl] -4- 


'H NMR (DMS0-d6 400MHz, 
96 "Q 5: 7.50-6.85 (m, 9H), 
5.74 (d, IH), 530 (bs, IH), 


mlz 
504 

(MH*) 


Method 
16 
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inefhyl-N-[3-(methylamino) 
propyl] benzanlide 



-73- 

4.60 (d, IH), 3.80 (t, 2H), 2.82 
(s, 3H), 2.60 (s, 3H). 2.41 (s, 
3H), 2.39-2.00 (m, 2H), 1.99- 
i.80(m,2B^,0.62(t,3H) 
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EXAMPLE C 



Era ,CN 



OEt 



CN -EtOH H3G CN 



4. /^"^ AcOH, reflux EtO^CN h^S —>^- 

S 

NH3 




.CN 



N 



I 1 



Butyryl chlorideV /'^ [O] H2H 




o 

H202,NH40H 
,C0NH2 



3 "V-NH,^ 



H3C 



N 



o 




|DMF,K2C03,r.t 



1 XT" 




Br2,NaOAc 
* AcOH 



5 




Ri 



K2C0 




1.R2C(0)„CI,K2C03. 
H2O. CH2CI2 
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The following compounds ware synthesized according to synflietic scheme C above: ■ 



Ex. 


Compound 


'HNMR 


ifi/4 




C-l 


N-[l-(5-Benzyl-3-methyl-4- 
oxo-4,5-dihydn)- 
.isotiiiazolo[5,4-d]pyriim(iin- 
6-yl)-propyl]-N-(3-hydroxy- 
prqpyl)-4-meth^-beDzaim(l6 


'H NMR (DMS0-d6 500MHz, 
96 °C) 5: 7.40-7.10 (m, 9H), 
5.85 (d, IH), 5.69 (bs, IH), 
5.00 (d, IH), 3:37 (t, 2H), 3.05 
(bm, 2H), 2.77 (s, 3H), 2;52 (s, 
IH), 2.40 (s, 3H), 216 (m, 
IH), 1.94 (m, IH), i^O-1.40 
(m, IH), 1.20-1.10 (m, 
1BO,0.71 (V3H) 


/n/z 
491 
(MH*) 


Method 


C-2 


5-Ben2yl-6-{l-[^-hydro^- 

propyQ-(4-mefbyl-beiizyI> 

aiDmo]-piopyl}-3-melfayl-5H- 

iso1iiiazolo[S,4-d]pyri]mdm-4- 

one 


'H NMR CDMS0-d6 S0OMHz» 
96 »C) 5: 7;40-6.85 (m, 9H), 
5.80 (d, IH). 5.20 (d, 11^, 
3.80 (d, IH), 3.70 (m, IH), 
3.62 (d. IH),: 3.50-3J6 (m, 
2H), 2.90 (m, IH), 2.75 (s, 
3H), 233 (m, 2H), 2^5 (s, 
3t£), 2jJ0-2.16 (m, IH), 1,90- 
1.80 (m, IH), 1.50 (m. 2H), 
0.65 (t,3H) 


Th/i 
477 


Mediod 
17 
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The following compoimds weare synthesized according to synthetic scheme D above: 



Ex. 


Compound 


'HNMR 




SM 


D-1 


N-(3-Amino-propyl)-N-[ l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-propyl]-4- 

metbyl-benzamide hydrogen 

chloride 


•H NMR (500 MHz, 
100°C, DMSO-dtf) 5: 7.73 (br, 
3H), 7J24-735 (m, 7H), 7.07 
(br, 2H), 5.77 (d, J=16.4Hz, 
IH), 5.50 (br, IH), 4.85 (br, 
IH), 3.41 (m, 2H), 2.57 (s, 
3H), 2.51 (m, 2H), 239 (s, 
3H), 2.10 (m, IH), 1.92 (m, 
IH), 1.72 (m, IH), 1.52 (m, 
lH),0.68(t,3H) 


m/z 
474 
(MH*) 


Method 
24 


D-2 


N-(3-Ainino-propyl)-N-[l-(5- 

baizyl-3-mettiyl-4-oxo-4^- 

dihydi:o-isoxazolo[5,4- 

d]pyriimdin-6-yl)-pn^yl]-4- 

fluoFO-benzamide hydrogen 

chloride 


'H NMR (500 MHz, lOO^C, 
DMSO-dtf) 8: 7.85 (br, 3H), 
7.13-7.42 (m, 9H), 5.78 (d, 
J=162Hz, IH), 5.55 (br, IH), 
4.98 (d, J=16.2Hz, 11^, 3J9 
(m, 2H), 237 (s, 3H), 2.48 (m, 
2H), 2.11 (m, IH), 1.94 (m, 
IH), 1.72 (m, ITS), 1.51 (m, 
lH),0.70(t,3H) 


miz 
478 
(MH*) 


Method 
24 




N-(3-Amino-prqpyl)-N-[l-(5- 
baQzyl-3-mefh^-4-oxo-4,S- . 
dihydro-isoxaz61ot5,4- 
d]pyrimidin-6-yQ-propyl]-2,3- 
dichloro-benzamide hydrogen 
chloride 


'H NMR (500 MHz* 100«C, 
DMSO-dtf): 5: 1.61-1. ZO (m, 
4H), 7.29-7.47 (m, 7H), 5.92 
(d, IH), 5.83 (br, IH), 5.14 (d, 
IH), 3.20 (m, 2H), 2.58 (s, 
3H), 2.39 (m, 2H), 2.16 (m. 


ot/z • 

529 

(MH*) 


M^od 
24 
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IH), 1.95 (m, IH), 1.68 (m, 
IH), 1.41 (m, IH). 0.70 (br, 
3H) 








N-(3.Amino-propyl)-N-[l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5i4- 

d]pyrimidin-6-yl)-propyl]-3- 

fluoio-4-methyl-benzamide 

hydrogen chloride 


'H NMR (500 MHz, 100°Q 
DMSO-dtf): 5: 7.77 (m, 3H), 
731-7.37 (m, 4H), 7.06-7.12 
(m, 4H), 5.77 (d, IH), 5150 (br, 
IH), 4.90 (br, IH), 3.40 (m, 
2H), 2^7 (8, 3H), 2.49 (m. 
2H). 2J1 (d, 3H), 2.13 (m, 
IH), 1J94 (a, IH), 1.73 (m, 
IH), 1:51 (m, IH), 0.69 (t, 3H) 


492 
(MH^ 


Metiiod 
24 




N-(3-Amino-propyl>N-[l-(5- 
benzyl-3-methyl-4-<>xo^,5- . 
dihydFO-isoxazolo[5,4^ 
d]pyiiimdin-fr-yl)-propyl]-4- 
ined)oxy4)aizamide hydrogen 
chloride 


'H NMR (500 MHz; lOO'C, 
DMSp-dtf): 5: 7.71 (br* IH), 
6.99-7.35 (m,9H), 5.77 (d, 
J=16.4H2, IH), 5.55 (br, IH), 
4.90 (d, J=16.4H2, IH), 3.85 
(s, 3H), 3.43 (m, 210, 2.57 (s, 
3H), 2.51 (m, 2H), 2.1 l(m. 
lH),l.92(in.lI^),U72(m, 
IH), 1.52 (m, IH), 0.68 (t, 3H) 


490 
(MH^ 


Me&od 
24 
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EXAMPLEE 




I.OHc'^NHBoc 
2. Na(0Ac)3BH 
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The following compoimds were synthesized acccHxling to syntiietic sdi^e E above: 



Ex. 


Compound 


*HNMR 




SM 


E-1 


N-(3-Amino-propyl)-N-[l-(5- 

ben:i^l-3-me1]iyl-4-oxo-4,5- 

dihydro-isotliiazoIo[S,4- 

d]pyrinudin-6-yl)-2-iiie&yl- 

pn)pyl]-44nefli^-ibenzaimde 

hydrogen chlcffide 


'H NMR (300 MHz, 96°C, 
DMSO^) 5: 7.71 (bs, 3H), 
7.20-7.40 (m, 9H), 5.90 (d, 
IH), 5.59 (d, IH), 5.06 (d, 
IH), 334 (t, 2H), 2.68 (s, 3H), 
2.64-2.7 (m, IH). 2.36 (s. 3H), 
2.25 (t, 2H). 1.46-1.63 (m. 
IH), 1.12-1.30 (m, IH), 0.90 
(d,3H),0.45(d,3H) 


m/z 
504 
(MH*) 


Method 
33 


E-2 


N-(3-Amino-propyl)-N-{l-[5- 

(4-fluoio-ben:qrl)-3-methyl-4- 

oxo-4,S-dihydio- 

isbthiazolo[S,4rd]pyrimidin-6- 

yl]-2-mefli3d-propyl}-4- 

me&yl-boizamide hydrogen 

chloride 


'H NMR (300 MHz, 9&'C, 
DMSO-dtf) 5: 7.12-7.67 (m, 
IIH), 5.86 (d, IH), 5.57 (d, 
IH), 5.04 (d,lH), 3.35 (t,2H), 
2.75 (s, 3H), 2.66-2.72 (m, 
IH), 2.36 (s, 3H), 2.27 (t, 2H), 
1.44-1.56 (m, IH), 1.10-1.28 
(m, IH), 0.92 (d, 3H), 0.47 (d. 
3H) 


m/z 
522 
(MH*) 


MeOiod 
33. 
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The following compounds were syntiiesized according to synthetic scbeme F above: 



Ex. 


Compound 


*HNMR 




SM 


F-1 


N-(3-Amino-propyl)-N-[l-(5- 

benzyl-3-meaiyl-4-oxo-4^ 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl}-2-meiliyl- 

ptopyl]-4-melfayl-benzamide 

bydipg»i chloride 


'H NMR (500 MHz, lOO'C, 
DMSO-dtf): 5: 7.63 (br, 3H), 
1.23-139 (m, 9H). 5.90 (d, 
IH). 5.64 (d, IH), 5,11 (d. 
IH), 3.37 (m, 2H), 2.70 (m, 
IH), 2.58 (s. 3H), 2.38 (s, 3H), 
2.35 (m, 2H), 1.60 (m, IH), 
1.30 (m. IH), 0.94 (d, 3H), 
0:48 (d,3H) 


mh 
488 


Method 
42 


F^2 


N-(3-Amino-propyl)-N-[l-(5- 

ben2yl-3-mefliyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyriniidin-6-yl)-2-methyl- 

propyl]-3-fluoro-4-methyl- 

benzamide hydrogen chloride 


'H NMR (500 MHz, lOO'C, 
DMSO-drf): 5: 7.63 (br, 3H), 
7.10-7.40 (m, 8H), 5.90 (d, 
IH), 5.64 (d, J=10H2, IH), 
5.10 (d, J=16Hz, IH), 3.38 (m, 
2H), 2.70 (m, IH), 2.58 (s, 
3H), 2.36 (m, 2H), 2.31 (s, 
3H), 1.60 (m, IH), 1.25 (m, 
IH), 0.93 (d, 3H), 0.48 (d, 3H) 


506 
(MH*) 


Method 
42 
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F-3 


N<3-Ammo-propyl)-N-{l-[5. 
(4-fluoro-benzyl)-3-inethyl-4- 
ox(>4,S-dihydro-isoxazolo 
[5,4-d]pyriimdm-6-yl]-2- 
methyl-propyi}-4^methyl- . 
benzataide hydrogen chloride 


NMR (500 MHz, lOOX, 
DMSO^) 5: 7.60 (br, 3H) 
7.17-7.34 fm. 8m 5 88 (d 
J=16Hz, IH), 5.60 (d, J=10Hz, 
IH), 5.10 (d, J=16Hz, IH), 
3.40 (m, 2H), 2.75 (m, IH), 
2.60 (s, 3H), 2.40 (s, 3H), 232 
(m, 2H). 1.55 (m, IH), 1.25 
(m, IH), 0.95 (d, 3H), 0.50 (d, 
3H) 


506 
(Met) 


Me&od 
42 


F-4 


N-^S-Amino-propy^-S-fluoro- 

N.{l.[5-(4-fhioro.ben2yl)-3- 

methyl-4-oxo-4,5-dihydK)- 

isoxazoloi5,4-4]p}Timidin-6- 

yl]-2-methyl-propyl}-4- 

mediyl-benzataide hydrogen 

chloride 


'H NMR (500 MHz, lOO'C, 
DMSO-dtf): 5: 7.57 (br, 3H) 
7.11-7.40 fm 7H) 5 86 fd. 
J-16HZ, IH), 5.61 (d, J=10Hz, 
IH), 5.08 (d, J=16Hz, IH), 
3.39 (m, 2H), 2.71 (m, IH), 
2.58 (s, 3H), 2.36 (m, 2H), 
2.31 (s, 3H), 1.58 (m, IH), 
1.25 (m, IH), 0.95 (d, 3H), 
0.50 (d, 3H) 


524 

(MH^ 


Method 

.42 



Utility 

5 The compoimdsofthe present invention have utiUty for the treatm 

disease by inhibiting the microtubule motor protein HsEgS. Methods of treatment target Eg5 
activity, which is required for the formation of a mitotic spindle and therefore for cell division. 
Thus, inhibitors of Eg5 have been shown to block cells in the metaphase of mitosis leading to 
apoptosis of effected cells, and to therefore hiave anti-pnoliferative effects. Thus Eg5 inhibitors 
10 act as modulators of cell division and are expected to be active against neoplastic disease such as 
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carcinoma of the breast, ovary, lung, colon, prostate or other tissues, as well as leukemias and 
lymphomas, tumors of the central and peripheral nervous system, and oflier tuinortypes such as 
melanoma, fibrosarcoma and osteosarcoma. Eg5 inhftitors are also expected to be useful for the 
treatment other proliferative diseases inchiding but not limited to autoimmune, inflammatray, 
neurological, and cardiovascular diseases. 

Compounds of the present invention have been diown to inhibit Eg5, as determined .by Malachite 
Green Assay described herein. 

Compounds provided by this inventibn should also be usefiil as standards and reagaits in 
determining flie ability of a potential pharmaceutical to inhibit Eg5. These would be provided in 
commercialldts comprising a compound of Ms invCTtion 

Assays 

Malachite Green Assay 

Bizymatic activity of tibe Eg5 motor and effects of inhibitors was measured using a malchite 
green assay, which measures phosphate Hbeiated teem ATP, arid has been used previously to 
measure the activity of Mnesin motors (Hackney and Jiang, 2001). Enzyme was recombinant 
■ BfeEgS motor domain (amino adds l-369-8His) and was added at a final concoitratipn of 6 nM 
to 100 Ml reactions. Buffer consisted of 25 mM MPES/KOH, pH 6.8, 2 mM MgClj, 1 mM 
EGTA, 1 mM dtt, 0.01% Triton X-lOO and 5 jiM pacHtaxel. Malachite green/ammoniuin 
molybdate reagent was prepared as follows: for 800 inl final vohmie, 0.27 g of Malachite Green 
(J.T. Baker) was dissolved in 600 ml of HjO in a polypropylene bottle. 8.4 g ammonium 
molybdate (Sigma) was dissolved in 200 ml 4N HCl. The sohitions wece mixed for 20 min and 
filtered through 0.02 pm filter difectty into a polypropylene container. 

5 Ml of compound dihited in 12% DMSO was added to the wells of 96 weU plates. 80 pi 
of enzyme diluted in bufifer solution above was added per weU and incubated.with compound for 
20 min. A&er fliis pre-incubation, substrate solution containing 2 mM ATP (final concentration: 
300 MM) and 6.053 mM polymerized tubulin (final concentration: 908 nM) in 15 Ml of bufif«- 
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were then added to each well to start reaction. Reaction was mixed and ihcubiated for a particular 
20 niin at rooni temperature. The; reactions were tfa^ quenched by the ad^ 
malachite green/annhonium mplybdate reagent, and absorbance read at 650 nanometers exactiy 5 
min after quench using a Spectramax Plus plate reader (Molecular Devices). Data was graphed 
and ICsos calculated using ExCel Fit (Microsoft). 



wo 2004/078758 



PCT/SE2004/006304 



-86- 

aaims; 

1. A compound having flie structural formula (I): 




10 wherein^ 

AisC=0,CH2,orSQ2; 

B rq>resents <q)tionally substituted alkyl, optionally 
substituted alkynyl, optionally substituted aryl, optionally substituted cycloalkyl, or optionally 
substituted heterocycle; 
15 D is O or NwhereinO is optionaUy substituted witib^ 

substituted with one or more R', and whom is 0 and m is not 0, is attached directly to B; 

R^ and R^ in combination fonn a fused 5- membored hetmardmatic ring that is optionally 
suWtitoted witti 1 or 2 siAstituents, said ring having at le^ 
atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 suite 
.20 R^ is independently selected from H, optionally substituted alfcjrl, optionally substituted 

alkenyl, optionaUy substituted alkynyl, optionally substituted cycloalkyl, optionally substituted 
■ . cycloalkenyl, optionally substituted cycloalkynyl, optionaBy substituted aryl or optionally 
substituted heterocycle; 



wo 2004/078758 



PCT/SE2004/000304 



R"* and are independently selected from H or optionally substituted alkyl. pr R^ and R 
in combination fonn a 3-, 4-, 5- or 6- membered ring, which may also be optionally substituted; 

R^ and R^ are independently selected from H, optionally substituted alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, dplionally 
substituted cycloalkenyl, optionaUy substituted cycloalkynyl, optionally substituted fieterocycle, 
optionaUy substituted aryl, or R^ and R^ in combination form a 3-, 4-, 5- or 6- membered ring, 
which may also be substituted; 

R^ is independenfly selected from H; optionaUy substituted aDqrl, optionaUy substituted 
alkenyl, optionally substituted aUcynyl, optionaUy substituted cycloaftyl, optionaUy substituted 

cycloaUcenyl, optionally substituted cycloaUcynyl, optionaUy substituted aryU 
substituted heterocycle; 

R^ is independently selected from H, optionaUy substituted aUcyl, optionaUy substituted 
alkenyl, optionally substituted jaUcynyl, optionaUy substituted cycloaDcyl, optionaUy substituted 
cycloaUcenyl, optionaUy substituted cycloaUcynyl, optionally substituted aryl, or optionaUy 
substituted heterocycle. 

2. A compound as redtedm Claim 1 wherein A is Q=0 or CT^ 

3. A compound as recited in Claim 1 wherein A is C=0. 

4. A compound as recited in Claim 1 wherein B is optionaUy substituted aDcyl or optimally 
substituted heterocycle* 

5. A compound as recited m Claim 1 wh^ein B is optionaUy substituted Ci.4alkyL 

6. A compound as recited in Claim 1 wherein B is an optionally substituted CMaUqrl 
wherein such substitutent is indq)endentty selected from --^OTa, -OH, -NCH3, -^^{€312)2^'^^- 
cyclopropane, -N cyclobutane, azetidine, pyrroUdine, or pip 
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7. A compound as recited in Qaim 1 wherein D is O optionally substituted with one or more 

8. A compound as redted in Qaimlwh^einD is N optionally substituted with one or 

■ Rl- 

9. A compound as recited in Claim 1 wherein iand R^ in combination form a fiised 5r 
membered het^oaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring 
having one nitrogen atom and one sulfur atom, of one nitrogen atom and one oxygen atom. 

10. A compound as recited in Claim 1 wherein R' and R^ in combination form an optioanlly 
substituted fused isoftia2x>le, or an pptionaliy substituted fused isoxazole. 

11. A compound as recited in Claim 1 whereinR^ and R^ m combmation form a fused 5- 
membered heteroaromatic ring that is optionally substituted with 1 or 2 substrutaits, said ring 
having one nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom and 
wherein said substituent is selected from Ci^^^Jkyl, or halogKi. 

12. A compound as recited in Claim 1 wh^ein R^ is optionally substituted aryl. 

13. A compound as recited in Claim 1 wherein R^ is optionally substituted Cs^yaryL 

14. A compound as recited in Claim 1 wherein R^ is q)tionally substituted Cs-yaryl wherein 
said substitutent is mdependently selected from Ci^alkyl, F, CI, Br, or L 

15. A compound as recited in Claim 1 wherein R^ and R^ are H. 

16. A compound as recited in Claim 1 wherem R^ and R^ are independently selected from H, 
or optionally substituted alkyl. 
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17. A compound as recited in Qaim 1 wherein and R' are independently selectckl firom H, 
or Ci-ealkyl. 

18. A compound as recited in Claim 1 wherein is independently selected from H, 
5 optionally substituted alkyl, or optionally substituted heterocycle. 

19. A compound as recited in Claim 1 wherein R^ is indep^dently selected from optionally 
substituted aiyl or optioaiaUy substituted heterocycle. 

10 20. A compound as recited in Claun 1 wherein R^ is indqpendently select^ from aryl or 
heterocycle either of v4iich is optionally substituted with 1 or 2 substitoents wherein said 
substituent is indepKidmtly selected from <Ji-eall^l, -OCi-^ 

21. A compound as recited in Claim 1 wherein R^ is Cs.7aryl optionally substituted with 1 or 
15 . 2 substitumts wherein said substituent is indq>endmtly selected from -Ci.6alkyl» -OCi.6alkyl, 

Cl,Br;I. 

1.'' 

22. A compound as recited in Claim 1 wherein: 

nisO 

20 AisCObrCHa; 

B is option^y substituted Ci-fiaDcyl; 

R' and R^ in combination form a fiised 5 membered heteroary^ 

R^ is optionally substituted Cs-yaryl. 

R^andR^areH; 

25 R* and R^ are are independ|ently selected from H or optionally substifuted alkyl; 

R^ is optionally substituted aryl or optionally substituted heterocycle. 

23. A compound as recited in Claim 1 wherein: 

nisO 

30 AisCOorCHa; 
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B is Ci:^lkyl optionally substituted with one of tiie following -NH2, -OH, -NCH3, - 
N(CH3)2, -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

and in combination fonn a fused 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and or 
sulfur atom, or one nitrogen atom and one oxygen atom. 

R^ is optionally substituted phenyt 

R'^andR^areH; ^ 

R^ and R^ are are indq)endently selected from H or optionaUy substitut 
-Ci-ealkyl; 

R^ is optionally substituted aryl 

24i A compound as recited in Claim 1 wherein: 
nisO; 
AisCO; 

B is Ci-6al]qrl <q>tionaUy substituted with one of the foliowing^^ 
MCHshf -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

R^ and R^ in combination fcon a fesed 5- membered heteroaroinatic ring that 
optionally substituted witii 1 or 2 substiutents, said ring having one nitrogen atom and one sul^ 
atom, or one nitrogen atom and one oxygen atom and wherein said substituent is selected from 
Ci.6aIIcyl, or halogen. 

R^ is optionally substituted C^yaryl \'\iierem said substitiitent is indepmdently 
selected from Ci^alkyl, F, a, Br, or I. 
R'^andR^aieHt 

R^ and R^ are independmfly selected frop H or -Cr 
R' is C5.7aryl optioMUy sub^tuted wi& 1 or 2 substituents 
substituent is independenfly selected from -Ci.6alkyl, -DC walkyl, F, CI, Br, L 



25. A congpound as recited m Claim 1 wherein: 
nisi; 

AisCOorCH2; 
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B is optionally substitued Ci^alkyl; 
DisNoirO 

R' and in combination form a fused 5 membered hete^ 

R^ is optionally substituted aryl; 

R'^andR^areH; 

R^ and R^ are H or optionally substituted alkyl; 
R^ is H or optionally substituted Ci.6alkyl; . 
R' is optionally substituted aiyL 

26. A compound as recited in Claim 1 wherein: 

nisi; 

AisCOorCHa; 

B is optionally substitued Ci^alkyl; 
DisNorO 

R' and R^ in combination fonn a fused Kothiazole, isoxazole; 

R^ is optionally substituted phenyl; 

R'^andR^areH; 

R^ and R' are Hot optionally substituted alkyl; ' 
R® is H or optionally substituted Ci.6alkyl; 
R' is optionally substituted phenyl. 

27. A compound offormula® selected fix>m: 
N<3-Amino-propyl>N-{H5-<4.fluon)-ben2yl>^ 
isothiazolo[5,4-d]pyriinidin-6-yl]-propyl}-4-methyl-benza^ 
N<3-Aminorpropyl)-N-[H5-b«zyl-3-methy^^ 
d]pynmidb-6-yl)-propyl]-4-bromp-benzamide; 
N<3-Amino-propyl)-N-[H54)en2yl.3-methyM-oxb^,^ 
d]pyiimidin-^-yl)-propyl]-4rKMoro-ben2an^ 
N-(3.Amino-propyl)-N-[H5-benzyl-3-methyl-4^^ 
d]pyrimidin-^yl)-propyl]-3-fluoro-4-methyl4)e^ 
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NK3"Amino-propyl).N-[K5-ben2yl-3-meA^^ 
d]pyrinudm-^-yl).propyl]-23-^cmoro-beir^ 

Naphthalene-2-carboxylic acid (3-ainmo-propyl)-[l-(5-bCTzyi.3-methyl-4H>x^ 

dihydrO"isothiazolo[5,4-d]pyiimidin-^yl)-pK>pyl]-^ 

Ben2o[b]thiophene-2-cart)ox3iic add (3-amino-propylHlK5-bOT2yi-3-mefl^^ 

dihydro-isothiazolo[5,4-d]pynmid 

N-Azetidinr3-ylmelhyl-N-[lK54enzyi-3-m^ 

d]pyriimdm-^yl)-piopyl]-4-met]iyl-4^^ 

N-[l<5-Ben2yl-3-metbyl^xo-4^-<Iihydr^ 

6-yl>propyl]^methylrN-piperidiii-3-ylme%l-ben^^ 

N-<2-Amino^%l)-N-^l-(5-benzyl-3-methyl-4^ 

d]pyrimidinT6-yl)-propyl]-4-methyl-benzanu^^ 

N-[H5-Benzyl-3-5ieayl-4K)xo-4^-dihy*^^ 

N-<2-dimethylainino-e%l)-4-mefhyl-baiza^ 

N-[lK5-Be!izyl-3-me%l-4K)xo-4,5-dihyd^^^ 

N-<3-dimethylammo-propylH-nietiiyl-benzam 

^^[l<5.Benzyl-3-methyl-4-oxo-4,5-dmydro-iso1hi^^ 

N-[3<isoiMX)pylaimno)propyl]-4-met^^^ 

^^^l<5-ben2y^3-me%l-4K)XO-4,5■4ihydrp-fe^ ^If^ 

[3-{cyclopropylainmo)prqpyl]4-meth3^ 

JH3-a2etidin-l.ylpropyi)-N-[H5-betiz^ 

<3fjpyriinidin-^yl)propyl] -4-iiiethylbenzaxmde; 

^^-[l-(5-benzy^3-methyl-4K)xo-4,5-<^ih ^ 
methyl-N-[3-(3-pyin)Udin-l-y^pn)p3d) benza^ 

methyI-N-[3-(me&yIainino) pmp}i] beos^mi 
N-[H5-BenzyM.me%l-4-oxo-4,5-dihydro-isothi^^^ 
N-<3-hydroxy-propyl)-4-methyl4)eozamide; 
^K3-AInmo-p^opyl>^^.[H5"benzyl.3-meft^^ 
^flp)Timidm-6-yl).propyl]-4-me1hyl-bei^ 
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N-<3-Ammo-propyl>N-[l-(5-benzyl-3^mefhyl-4^ 
d]pyrimi(iin-6-yl>2-methyl-propy 
NK3-Amino-propyl)-N-{l-[5-{4.fluoro-ben2yl>3-m^ 
isotMa2olo[5,4Hi]pjdim(im-6-yl]-2-methyl-pr6pyl . 
5 5-BenzyW-{14(3-hydroxy-propylH4-methyl-beiizy^^^ 
isofhiazolo[5,4-d]pyrimidin-4-Qne; 

N-<3-Ammo-prot)yl>N-{l-[5-(4-fluoro-b ; ; 

isoxa2olo[5,4-d]pyiimdm-6-yl]-2-methyl-propyl^ 

N-<3-Aimno-propyl)0-fluoro-N-{l-[5-(4-fluOT^ 
10 isoxazolo[5,4'Ki]pyriimdin-^yl]-2-mefhyl^^ . 

NK3-Ammo-propyl>N-[l-(5-benzyl-3-methyl-^ 

d]pyrimidin-^yl)-2HDaethyl-iOTpyl]-3-f^^ 

N-<3-Ainino-pKq))4>N.[H5-beD2yl-3-meft^^ 

dtovrimddm-6-yl)-2-methyl-propyq 
15 N-(3-Ammo-propyl>N-[H5-ben2yl-3-ine%^ 

d]pyrimi(iin-6-yl)-pn)pyl]-4-met^^ 

NK3-Ainmo-propyl)-N-[H5-benzyl-3-me%l-4-p 

d]pyrimidm-6-yl>pn)pyl]-4-fluOT^ 

N-(3-Amko-pTopyI).N-[l<5-ben2yl-3-m^ 
20 d]pyri2mdin-^-yI)-propyl]-23-dicMoro-bea^^ 

N-(3-Ainino-propyl>N-[l-(5-.b«izyl-3-me^^ 

d]pyrimidin-^yl>pnq>yl]0-fhxoro-4-^^ 

N-(3-Ammo-prdpyl)-N-tl<5-benzyl-3-meth^ 

d]pyriiiudm-6-yl>propyl]-4-metiioxy-be^^ 

25 

28. A compoimd according to any one of claims 1 to 27, for use as a medicament 



29. The use of a compound as defined in any one of clafitris 1 to 27, in the manufecture of a 
medicament for the treatment or prophylaxis of disorders associated with cancer. 
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30. A method for the treatment of cancer associated with comprising administering to a host 
in need of such treatment a therapeutically effective amoimt of a compound as defined in any one 
of claims 1 to 27. 

5 31, A method for the prophylaxis treatment of cancers iassociated with comprising 
administering to a host in need of such treatment a therapeutically effective amount of a 
compound as defined in any one of claims 1 to 27. 

32. A mefliod for the treatment or prophylaxis of cancer comprising administering a 

10 therapeutically effective amoxmt of a compound as defined in any one of claims 1 to 27 or a 
phannaceutically acceptable salt as claimed in any one of claims 1 to 27. 

33. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effcfct in a warm- 
blooded animal, such as man, in need of such treatment with comprises adniinistering to said 

IS animal an effective amount of a con^und as claimed 

34 A phannaceutical composition comprising a compound as defined in im^ 

to 27, or a phannaceutically acceptable salt or in vivo bydrolysable ester thereof, together with at 

least one pharmaceutically acceptable carrier, diluent or excipenL 

20 

35. A process for preparing a coriq)ound of strocturalfonnukQas^ 
pharmaceuticaily acceptable salt or an in vivo hydrolyisable ester thereof which process 
comprises: 
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